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NORC FOREWORD 


Ah kvknw tif tiici ytiai'H iJiwnllnK I Oltl ri'v-pnlinJ tnoin 
xx liiitl inoin t'lwHy tho Hai'lmiMiicHH of tlir world 
Hltiiiitloiii lOiuiy Ki'h'iitlHtM III iIiIh I'oiiiitry I'Uino to 
I'oiviiBi* tlio iiwmI III' oi'KntiliilnK m'li'iiHflii i*ow<iiri>li foi 
HPrvIco ill a initlinial iMni'iit'iicy, Hi’i'oniniiaiilallnim 
M'lilali tfiay inadi' to the White lliiiise weii' »<•'’<'•! eaitt* 
fill iiml iyin(iiilhetle iitlenlhai, and hh h rewiilt the 
Nuthiiial Del'eime Heweiireh (hnninh lee [NhlU'] wax 
formed hy tCxeciitive Order of the ^•reHlde||| In die 
wimiiiier of 1011), The inemiHM'M of NI)H(\ a|i|ioliiled 

liy the Preeideal, were hiNlriieted ... the 

work of till* Army ami the Niu'.i' in the develotnmui! 
of the hiHtriiiiieiitalltleN of war, A year later, ii|ioii the 
eHtalillHhineiil of the Oflleeof Helenlltle HeMeiireh and 
Develolimeiil [OHHl)], NI)M(' lieeaaie one of Iim 
millH. 

TheHiiiiuiiary Teeliiileiil lleixat of NDHt' Uii eoii- 
w'ieiilloiiH effort on (he part of NDMC to Miimiaarl«e 
and eviilmite Hh work and to preHent ii in a imefiil iiml 
perimiaeiit I'oriii, It eonipriHea Kome Neveiily vohimea 
jirokeii Into Kroiipa eorreapoiidhiH; to the NDHC 
OlvUliaia, I’inieia, and ('oiiiiiillleea, 

'I'lie Hiiaianiry'I'eehiileal Heporl of eaeli DIvUloii, 
I’liai'l, or ('onimll !en In an hiteKi'iil aiirvey of I he work 
of tliiil uroiip. 'I’lie (Ii'hI N'ohime of eaeli Ki'oap'N re¬ 
port eoiitaliiN a mimmary of the report, nIuiIiik the 
pruhleaiN preNciiled and the philoNophy of iiltiiekhiK 
them, and NiiminarliiInK the reNiiltNof the reNeareh, de- 
veloiMiieiil, and iraiiiian aellvIlleN imderlakeii. Monie 
vohimi'N may he "Niale of the url" treallNeN eoveiiiijt 
wiihJeetN to wliirh vaiioiiN I'ONeareh sroiipN have eoiH 
irilaiied laforiaatloii. OtheiH may I'oiilula deaerlp* 
(loiiN of devleoHdeveloped la the lahoratorleN. A iiiiin- 
ter Index of all Iheae divlNloaal, panel, and eotinnlttee 
reporta which tenet her eoiiatlinie the Mianiiiary'I'eeli- 
idi'iil Heport of N l)ll< ' la eoijtiiliied In a aeparnte vol¬ 
ume, whieli tilao hielndi>a the Index of a nderodini 
nu'ord of pertinent teehnieid hilioriitoiy reporta mid 
refereiiee inateiia! 

Home of (he NDHC-apofiaiu'ed reaeaiTliea which 
had Im'cii deehiaallled hy tiie end of Ht |A were of aiilll- 
(denl jHipnliir hitereat that It waa feiind dealriihle (o 
ri'iiort them In the form of monourapha, aneh na the 
aerh's on radur hy Ulvlaloii N and the nioitoKraph on 
NiunplhiK Inapecllon hy (ho Applied Matliemiitlea 
I’nijel, Hlnce the material treated In them la not dnpll- 


eated In the Hnniinary Teehnieid HepnrI, of NDHCJ, 
the iniiimnraplm are an Impm-tanf part of the atnry of 
theae aa|H'ct» of NDIKi roaeiireh. 

Ill eontraat to the liifnrmiithin on radar, which la of 
W'ldca|Hcad Intereat ami much of which la relcaaed to 
the ptihllc, the reaearcli on anhamfiiee warfare la 
hirip'ly eliiaaltled imd la nf general Intereat to n more 
ix<atrlel«'d group, Aa a eniiaftipiemm, the report of DIvl- 
alon Ii la found ahiioat entirely In Ha Hnmmary Tech- 
ideal Heport, whieh riiiia to over twenty vohiiitea, 
The extent of the work of a divlaloii cannot therefore 
he Judged aniely hy the iinmher of vohniiea devoted 
to If III die Miniiniary Teehnieid Heport of KUHCi 
nccoiint imiat he taken of the ntonographa and avail- 
aide I'cporla ptihhahed clamvhcro, 

I’crhatia the highcat liihiitc which could have liccii 
paid to the role of mathcmiitlchuia In World War II 
wna the complete hick of iiHloidahmciit w lilch greeted 
llicli coniI'lhiilInna, To the Applied Mathcniidica 
PuncI of NDH(' came iirgeiil, varied, and forinhlahhi 
ix'ipieala from every other group In NDIKJ and every 
adlitary aervlee, Aa exfieeled, theae reipieata were 
met; and, iilao aa expeeleil, the reaiilla vvrix* fimitd 
hivahmhie In every phitai' of warfare from defeiiae 
agiilnat enemy attaek In the deaign of new weapoiia, 
roeommendallona for Iheii' nae, predlefloiia of their 
iiaefnineaa, and amdyala of their ctTccta. 

To meet aiich ohllgntlolla, the Applied Miilheinattea 
Piiiiei under the leiideralilp of WiiiTcn Weas'or, lo- 
gellier wHIi nieniheraof llaalalTlUidnf llaeiintruetnra' 
aliilTa, made avidlidde the aervieea of a group of men 
who were iiof merely iihle, ennipeteiil imitheiiiatlelnna 
hill iilaii loyal, devoted Aiiierh'ima eiaiperatliig niiaeH'- 
lahly In the def'eiiae of iheir eoimiry. The Hinnmaiy 
Teehnieid Heport nf the Applied Matheniidlea I’anel, 
prepared under the dlivetlon of the Panel Chief anil 
iiiithorliied hy him for piihileaflon, la a rneord of their 
iieeompllahmenta and n leallmoiihd In their aeleiltifle 
hifegrity. They ileaerve the grateful iip|ireehdlon of 
the Nation. 

VAN'Npvait Hewn, DIreelor 
Ojfln< Ilf Umui'rh and /Jrw/opweid 

.1, H CiKXAXT, Chairman 
NiUhiml lif/enmi Uimufch (hunmiUm 
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W iiKN 'j'liK Nftt.l(iin(l liitfi'iwp Hfwftl'ch (’um- 
mUti'tnvftB MHii'jiHnijiwI iit. thn cml »»f i 042, It, wtw 
ilwiltlini t«) m't ti|i ft iiftw ((I'gtuillBtioH, winc'd Ihc Ap- 
pllnd Miithi'nmlli's Piitinl [AMPj, In iii'diH' tn lirlnn 
niftMiniiiidIcIniift tm ii gi'tftip miirn I'fTcft'lIvnly Into t.fic' 
work lining (>nri'lw| on hy w'lwdlidH in mipiiort, of t lin 
Nfttlnn'H wiir ctfiiH, At tlin tlnni (if tlm oi'iginnl np- 
pnintincnt of tlio NiiMoiud Dc'fnnNiiHwcwiri'hf'oininli* 
tim liy Pi'C'BhU'iit. Ifoimovnlt, no inidliinnidii’liiim m'lti 
Iticlndi'd on the CNiininittc'i', iiiid It wiw not until tlm 
NDHC Inn! In't'n opomtlng for nuiro limn it ywir timt 
till' nw'd of ft Hopiii'iiti' (liviHlon liovoti'd In nppllwl 
nifttiii'mntlcH vvim n'cngnlftwl, Altlniogii noiny of llm 
iipi'i'iitiiig DiviKiiiftH Ilf NDliC Iniil Mi't np niiillii'* 
inutiwii griinpn to Imnillo thoir own inniiytiwd prolo 
limiM, It vviiN Inlonilwi ilmt tlm iimv Appliwl Millin'* 
miitii'H Pitni'i nIiiiiiIiI mipplwin'ot hiii'Ii groinw iiini 
mIiiiiiIiI fnrniMli nnitlii'iniiticni niii ici' niiii hi'I'vIw' lo iili 
DIv'liiicinit Ilf till' NDHC, I'linylng out l■('((nl'Bt('(l 
nifttlii'iniitiwil iinniyiii'N anil I'l'iioiining iiviiliiililo im 
I'linmiitiintii afti'r tiin nrlglniii iiniiiyiu'M liiiil lii'wi I'oni- 
pli'li'il, Till' Piini'i tviiM iii'giinijii'il tun inio in iniikii 
poNHililo ft folly (1(1111111 lv’i< trinl of I ho hiii'w'hh of tliiic 
typo of oi'giiiiimitliin, Thiil miiliii'iniitiwi Iiiih n fnnilft- 
niontiil roll' to ploy In tlio w'lcnco of ivnrfiirc, I iim 
mo'c'i 1 liiivo w't forlli Homo Ilf llH'i'iinHlili'riillnnN tvliloli 
ftooin to 1)0 roloviinl unil liniiiii'tiint In Mio IhhI I'linplor 
of V(iliitnf'2(if till'AMPMnininiiry Toclinlwtl Hcporl, 
Tlio (toliml (lovi'iiipinont of wurtlnio Ki'lontllli' iviirk 
priivoil to III' Hill'll Mint till' Ajiplloil Miillioinnlli'H 
PiiiK'l Iiiih not imly iiocii wiliod upon foniHHiHliinco liy 
N1)H<' DivlHiiiiiH lint Iiiih iiIno iliioi'lly iihhIhIoiI niiiiiy 
liriini'lioM of till' Army imil Navy, Iinlw'il, «t llin ooii* 
oIiihIiiii of lioHtliitloH, ivlion iippi'ojdnniliily two linn- 
lin'd utiiilii'H Iniil lioi'ii iindi'i'tiikon liy tlio Piinol, 
rwiglily (ino-linlf of iIiohc ropicHoiiti'il liin’ct ii'ipii'hIh 
from tlio Ariooil NocvIcoh, l''iirtlii*riti(ir(', tlio ooiiHnlt- 
lug iii'l IvllioH, growing out of HtinlloH orlgiindly ninior- 
tjikon to iiiiHWor Hiii'cific iiiiohIIoiih, tnrni'il ont to ho 
oonHiiloi'iilily iiioroojdoiiHlvo nnil Hlgnificiiiit tlnni ivim 
iiriginiilly (inlii'lpiiti'il. I ihltik timt tlio linportiinoo of 
thin iilmm) of tlio work I'litiiint ho ton Htrongiy inn- 
pliftHiiMl. Hilt no iii'winnt of hiioIi gonorttl ooiiNiiltliig 
ftotIvitloH Ih given lioro, tliin rojiort hnlngroNtrlotod to 
till) i'lirintdly ooimtltntod HtiiilioH. 

Tim iiiniiytli'iil work ninlor AMP utiiilloH wiw 
I'lirrloil on hy mtitlmnnitI oIiiiih iiHuofiliitcMl in gronpM nt 
vkHoiim unlvorHitioN innl opornting utidor t)HHD oon- 
IriiotN ftdinltilHloriMl by tlm Piiiml, To (lin moii who 
cmrvnd »w tooliniwd niprwmntiitivoH of tlm tinivoPHlUoN 
umicir tiioHo mmtmfltft, »ttd to tlm foobnlwtl nldmi who 


RHHiHtoil tlmC^hlof In tlm Hilmirditrntlon of tho Piiriel’ft 
Holoiitlflo work, tho Pniiol owoh «, Inrgo mwisiiro of 
wlifttovor HiiPooHM It ftoliiovoil. I'lioHo man ('omliinod 
oiitMtiiiiilIng Holontiflo oiiinpntoimo ivifh nhorgy, ni- 
MoiircofnliioHH, ftinlftHollloHHwIilinginmHi to ilovoto thoir 
own offoriH, iiH well iiH tlm offortH of thoir HtiiffN, to tho 
Holnlloti of fitlior imoplo'H prohlomn. Thogotiornl plntiH 
for the J’nnol’H imtlvIlli'H worn hiwwl iipiin tlm I'onimi'! 
Ilf 11 gronti of oininont iniitlmnifttloiiiim, formiuly 
hilft'lwl t he Cf)i/ifiiiV/w Ai/ci'imr// to f/io Seimtf'Jlc Oftln'r, 
TIiIh group, nii'oting ovory week, iiiid wiiiMlHthig of 
It, Ciiurnnl, <), C. I'Iviiuh, T. C, Fry, h, M. (JriivcH, 
II, M, Mim'ho, O, Vchlon, null H, H, Wllkn, Iniil 
roH|ioi)Mliiiiif,v for tho pri'llinintiry oxiiminfttlon of ro- 
((UohIh wlih'li rwichoil tlm Pnnol itnil for iIooIhIiiiih on 
ovoriill policy, Tim Chief rolled Imiivlly on their iiil- 
vioo wliii'h, Ion lnrgoeKtetit,(lelerndtm(l timeffeetlvo. 
iii'HH of till' PiinerH imtIvith'H, 

Ah tlm work of NDHC (ieveloiiwl, tlm Pnnol ivhh 
oiiHihI npon for iiHHlntiinee iiy nil of NDIIC'h nineteen 
DIvIhIoiim, It in not, therefore, HiirprlHiiig timt tlm 
i«'o|M' of the Piuii'I’h iii'tlvIth'H eovei'H it whin ningn, 
fulling Into four inond, though Hiinmwlnit over- 
Intipiiig, eiitogorli'H: s$ 

1, A/«f/iwnnf(Vn/ hIwUph bam-il upon rn tnin eltmimt 
JhltlM of applied infttlii'iiiniii’H, mirh iim I'liiMMiriil me- 
clmiiioM nod tim ilynninleH of rigid hoilh'H, tlm theory 
of I'liiHtleliy null piiiHlIeity, llnid dytininh'M, electrn- 
ilyimndoH, iind tlmrniiiilyuntnii'H, 

2, Amlyliciil uluilifu in nfiinl mcir/nrr, Inrliidlng 
ftHHCHHinoiit of the perl'ornninro of HlghtN iind iinthilr- 
eriift fire eontrol eipilpnmnt; HtndleM rohdliig to tlm 
viilimridiiilly of iili'crnft lopinim-to-phinotind toiiiitl* 
nlreriift Urn iind the optinnti ili'feime of tlm tdrplnno 
ngidiiMt Ihi'Ho; iiiid iiindyHeH of proideniH nriMing from 
the iiMo of rorketN in iilr wiirfiiro, 

d, /Vn/wdn 7 d// luitl HlntiHtienl nUnlitn ecmcniimd with 
the oftnetlveimHH of hotnhingj viirinitM iiHpoittii of niiviil 
wnrfiire, Inchniingfiro effort iinnlyHiMpinl tim imrfurm* 
ftiieo of tiirpodiM'Mj tlm doHlgn of ovperlmont)i; mun* 
pling hiMpi'Ction; tind iinidyHOH of nmtiy lypiw of dntn 
eiillocteil liy tho Armed Hc'cvloen, 

4, ('nmpnh\timul »rri'icc« roncerimd with tho tivid* 
uni lint of lntegrfti*| the nniHtrimlhm of tiiidoH nnd 
elmriai tlm (levnlopnmnt of tw'hiil(|imM ndiipkHl to tlm 
Mointlon of Hptii'lid priihlenmi tlm tintiiro nwl cftfm- 
hllltloM of oonipntliig niptipnmnt, 

Tlm work of t lm Piiiml in t lm flrnt two of tlmim CRte* 
gorhw in wiiwinitriftod In VnluineM 1 nml 2 of the AMP 
Hnininiiry 'roohnleai lleport, Volume 8, tiigntbw with 
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twci rnortugmpfm* wlfich (Jh* l>nn«t| Iihn pn^pnrm) (Ifnl- 
itiR with Hiim|)l!ng liiwpiHilhHi niul twhiil(|iK*« uf 
«tntl«tl(’nl iin(ilynls, |iiovi(hw a wititmwrv ot tli<< wctek 
hi till' thii’d I'll luge try, 'riio funt'lh cbNM of iictlvItlcH 
liiw lawn roiioitiHj In AMl‘ Ncifo 3A, Ihmtiiiiimi of 
Mtilhttimltciil Tnhhn ('tmiiHlnl uiuiri' Ihe nHn/tiefH tif 
the A iifttM Mtkthemaik'H hi„el, NDIfr; In AM 1» Noin 
2hi tin Niunrrmil Afrihinln ft'in/i/o/yw/ by tfw 

Mnllwiiialienl Tnhlm l‘i'n,{fii; lunl In (Itn foiioi'tH |inh- 
ilahnil hy tin' I’niiol ntnlor AM I» Htinly 171, Siirwy of 
('opiliutlng Miu'hinen, No iiltr'ni|it Iiiih hi'cii imulo (o 
I't'lior! on Work which will aliorlly he |mhllHhc<i iin 
tii'llcIcH In Hcicntilic Jniirruila or on rcHiiliN which iint 
'liH'incd loo f*|ti'chil to he of cotitlnnlng inteictt. 

The |ire|nirntl.m of thb Hnnintiiry Techiilciil He. 

I* SiiHiiillny lii»iiirlimi iohI Tfehiiiumn oj SUilhUfnl Aiinluiiiii, 
imhllilicil liy lltc MKiriov.lllll tlouk llo„ Inc, 


poet wftK ntidorfttkeu after tlio end of World Witr li, 
lit n time when the menilieriii of tlio Pn,ner« stuff nml 
of the eontrin't gronpH were imger to retnrti to thoir 
peiicefliTn* enreers, 'J'lnw the iirepariition of Iheiso 
thriv voltimes, Holely for the prirposo of recording for 
the HervIccN, In ennily iKieeMiilhh* form, the Hclentlfle 
remiltH of the Pitnel's iirtivlfles, was nehleved at roitl 
perMoinil wicrlflee, I iim greiitly Indehted to the 
iinthorH of the Nevernl |)/irts of thcHc volumes and to 
the I'hlltorial f'oinmittee, coimisthig of Mhm Hi'oh, 
i. H, Hokolnikoff, and H. H. Wilkii, for the iidtnirabhi 
job they have done In hrliighig together, under high 
preHMiire, a mmnnnry of the principal m'lentilic iic- 
conipllslnnents of the Panel. 

WAiiiil'iM Wkaveh 
I'hief, Applied Matlienmtira Panel 
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T I!18 \'oi 4 Mi(! I’lit'iiirtliiiM fi Himinmi'y (if (liom* hc’- 
th'itifiw (if tlid A|i()tl(t(| MiithMimtlcK I’iuipI wIiIcIi 
wdiv ('(inMiriKMl wlfh tili-i(H(ti', KniMtul-tiHili', (ir kIi'. 
tti-Ki'oniid wti'fin'o nx(-liiHt('(Mif linmIdiiK, tlioiimjiiHfy 
(if Mlndli.H Imvhijs todii willi lli(id{.MlKii mid uwMif fiiii 
iHiidf-ol tH|id|)itit>n», Altlmiigh imicli (if tlilw wiirk « rts 
iiiidcitiikun i(f »fio r(Mjii(»H| nf tlmt |i,u-t ,if fii„ NDiJi* 
which wiiK III ('liMi'gc i(f riwMi’cli imil d(wi>lii|th((nit In 
liic wliido field (if till. I'liutiiil, nmni'ly, DivlnltiM 7, 
inmi.V l•('(|l|««lH (veiv leech ed fiem uiliei' IHvUIihiw nf 
NIJIU', mill iiimiy ctiKie dliectly fidin (in. Aniiy mid 
Niivy imd fimu the ,|,iltil Ai'iii,v-Niis’y-N1)H<' Ale- 
Imiiie I'ueC.intnil ('uninilltee, Hmely did iheMo le- 
(jiieBlM involve «tiidlcs which cniild li(> mm|e in Ihiie 
I" li(lliieiicede,dgii n Hhiiiiliim which iiciwenl leiiM 
imi'thdly fiein ihe hii|ienitlve need Ik iihtidn ii>HidlN 
which could he lined hi World Wnr 11 no thiil iiiknI 
ol Ihe HtndhiN were cKiiceriied ellher villi Ihe liii> 
inevciiieiil of Ihe Iheorellciil iicciirney of ei|nl|iiiieiil 
hy Nidliihh' (dimmeN In deNlitii, or with the hcNj ime of 
i’mInIIiik eunltiiiieiit, NeverllndeNN, In ihnalteiniM lo 
miNWer N|iecllle i|neHlloiiM, IiunIc ri'NiillN vere derived 


eonferied oh Mk' (lroii|i for dlMlIutiidnhed mtevlen to 
Mie remii-eli nnil devehiimieiit of luivnf orduiiiiee, mid 
In |im'llenhii' for IIn ('oiitHhiitlini to Mie deveiopnietdi 
of mii'MlKhtN iMnrk INundSH, Al Noi'Um'ewhcriii whoi'o 
It IhiiKd i 4 r(Mi|) li()nded liy Wuller ladKlitdit worked In 
cloNO loiieh with UIvInIoii 7 niid the Patuxent Navid 
Air Hiatlon, the prlnclind eoncem wim with the 
deve|(i|inieiit nf inelhiidN for the expeHitieiiln! uNMeNn- 
niiMit of lire control NyNteinH for neriid mmhery, with 
eniphiiNiN on cinnerii leeliidi|iieN, 

I he ri*ptirt on Aciiiil 1 liiiiiiery In |ir('Neiiled kh Part 
I ol iIiIn x'ohinie, loid In li a HerloiiN attempt Iiiin heeii 
made to hichide an aecoiilit niit only of Ihe Pmml'H 
work In (he Ihdd, hot of all uvailahle llleratiire re- 
WirdlcNN of Honree, The I'anid'a aNNlttned eaitthuNlN on 
the analyllcid iiNpeclN of Ihe Niilijeel In r(dlect(Hl In the 
einphiiNlN on Panel NliidicH which In lillilhiKraplilcally 
e\ idem, The render In referred almi to an iiceoiiat iif 
aerial Kinoo'ry which Iiiin heini id veil hy HaniolerN 
Mac .line" hi which he Niirve.VN rapidly, hiforioally, 
anil la a lllllll(•ehllleal iiiaoiier the iiiaterlal ('over(«l 
III Part 1 of IIiIn report, Tin.. the Miic|.ane 


, .. irnioiN acre (leriveii in I'ai't I of i n rennet ii... m . i 

V IiIcIinIiooIiI heol conIhiiihiM; InlcreNt. In Iheaceoniil paper, eiilleal mid Niiecifle NtatementM 1 lu /i '' Ti"' 
liereKlven, It In Ihe IiiinIc theory which iN(>ni|ihaNliied, e\|»erlence will he found of the wav iriiimi.cv '*** " 1 ' 
alllioiiKh a l.rlef lll■•;•lolIl of many Npecllle reNiillN In wiih hinidled ihirliiK World War 1) 'I'lie pVemmt'ae' 


... ...I.Mill! ri'MlIIIH IN 

Inehided, fk-emiNe of the illverNlly of the NotneeN from 
wlilch reipieNlw were reeehed, and Hie viirylliK re- 
ipilreineiilN of the reipieNlliiK iiKeneleN, It Iiiin heeii 
neeeNNar,v, |im'l|enlarly In Pari ill (AiiHiilrcrafl 
AiiiiI.vnIn), III report on NlndleN which are Noniewlial 
dlNeoiineeP'd, In holh chaplei'N of iIHn purl, n Keiieral 

hitrodiirlory ... the iialiire of tlio proldem 

In ((Iveii w hich will, ll In liopi'd. Nerve iin a hitekKremid 
for Ihe more delnlled Irealiinml which I'oIIown, 

Hy lar Hat iiioHt (ixleimlvii iniiilyNiv carried on hy 
Hie Pallid In aerhil warfiire were roiicerned with idr- 
liNilr gimiiary, the work In (am emitrael hehiK fur 
several yiMirs devoted alnioNi e,xchiNlv(dy to thin 
plniNc (if warfare, while MiwernI olher eontraciN weri' 
('(itieeriaal with It for Nliorter perhidN of thiie and, in 
Honi(> cimcN, a« hiiddaiilai iiNpeeiN of Hm|r work. The 
Panel w'liN ferliinale In liavhiK aa lli(< Olreeiin of Hie 
Applied MalhematlcN (irmip at ('ohnnhla (the con 

t ii.o .. _I I . . 


I . -...I ■« a II*' ar- 

<■"•101 diioN Iioi move In that iHi'eeHoii. It atlemplH 
rather In prcNenl a certain aptiroxhnatlon to the 
'Hlnle-of.llie-arl." The hedy of the report trlcN lo 
'••doi'lrhaile new fcc/ooca/ workei’N in aerhil uniineryi 
the IntrndnclIoiiN and NiinmmrIeN of the Mavnrnl 
mny well Inleriml a mare Kcneral reader, 

I he Held ol Hie iiceiaiiil In ilmilial hy the oiiiInnIoii of 
(I! entthieerhin delallN of Hie varloiiN eleineniN of Hit' 
conirol N.VNteaiM, ( 2 ) Hi(< nialnleiimiee of IlKwe 
NyNleniN, (li) Hie lridnhi>t I'eipdri’il of aerial Kmioei'N, 
(H the ivniiIIn af hdimalory and nlrhoriie experi- 
•neiiial proKmiiiN, mai (A) the aiialyNlN af Miiniierv in 
eoinhal, In Hie |nmitlvedlreelioii, liieiiecoimt mirveVN 
nndeilyinx tialllNlie, deflection, and iierodyninnie 
Iheory, imd eoiiNideiN Hie way* in which tire emitrol 
NyHloniN ntleiniit to noIvc the prehlem |nit In Hiein 

Aol «.''Nlenm make In that elTort, 

AllhiiiiKli HiIn In a Niiiimiai'y inporf , (moipth Utchnleiii 


.. 

Hiiiiv,;; .'««" "vie. 

The Ntiviil (frdnnnee development Awnn! haa laaai ITlve!ll(yrAwtNt AMtPH J'nimi- 4ttl, tlnlainhla 


UNGtOFIED 


i(( 





.'Itti'lf.v (iiHl Hihmum, hd ritmiv ut 

tno IMIIMTO vvli|i«|i |||.,) rnvjinv(Hl wi^ri* wHdim In iwily 

uNj)nn|/|,i ,|u„Mti„n« muHln.! |,|in 

jnl) ot piwniHliiK n liiiillnil pintm-,, „f din w.ick wiw 
|iiH'M('iiliU'l,v illltlciilt, Tim iu>nf)!im mlinnir, t|m ooliitin 
('xpoflnimn t,f Kh >V. Puxmm, vvifli Aritiv, 

Niivy mill HHdxl, „,,,|| „„ (U,niniti 

ui'ih'iMnM, 

Jn I*ii!'l, I III tlilN Vdliinm, dm Imlmvltu'ol'wnuiKiim 
unil (lml|•l'(^Il(^•lll nmcliiitilmim In Ml4iilioii I'ntlmr Mmti 

liMuntlnU niniil.iynmn,, ini.l n(h,)n«|n ... 

•f dm linn uf flnw,. ttniiimiin, in |‘,„.( | V,,i ... 

in Jtlvnii "M‘V(( nliiillnH nUii ilnniliiK vvidi iili'-(ii.(ilr 
win Him which cnnm clnnn,' to hnvhiK kt'Mnnil dmilmi 
o-nlmti-Kl,. ncoim ihuM .11.1 inoHl nd.nr AMPMlmllnn, 

1 ... »■;. .1. wo.'kh.«n, ,.i, 

H 'V ‘’""‘"■'"""•y MlMlni' W, 8. A.Ihmin, um.I 
HI I Wn.mlon iin.ini' AI, ,\|, n..o.l ..niThnl .m dm ns. 
l"Mnivn rnnnncnhnn .•..(h.h.hI hnno wl.lnh worn noi.- 
tmrimil w lili lim lii<i«i Mmdnnl im.. ,,1' dm H-Stt, wiilln 

I iH HlnllMdnnl Mnjmnrch m Cnlninhln. wIioho 

.l in..d,r o mH,,n,,h whn W. Alinn ^^',.lllH, svm. rnn|.o„. 

» i /'h "i n plHim nn,m. 

II -V '■‘'l»"i'dtiK on tlmno lw.iMtii.llnH, 

I IMt t V gIv.'M I. lllM.-.|MM|.,n „f ,i d„„„.v of ,ilr 

wmhii-n lui.l of Honin ..f tim n.Mitdli.it.h.iiH whlnii i 
ni(Uhnm.idnM n.ii. niiik.> to d.n hronil finid ..f nntloimi 
< H hiim., I w„m P M, h, Mhmk..t,t.u UddMl, |.|.nmn,.in l 
dm f nhl (tf ..jmi’fitloiii.l roHniinch, who |...ii.ti>.| .mt tinit i 
'I l« dio Mdi.ly of how iiii.l why w.-(i|...i.M imdonn mill . 

dmy 11,1,y hn lin|,fovn.| dint in mimimhln to tim 'I 
iiMii.il iipinoimh Ilf dm |ili,VHlniil Mnloi.i'nM, whniniiM d.n r 
Mlii.lv of how timdniii iii.iniHhmnH iriiiy Im iiii|iinvni| I 

'Ih; d<'«Hi'i.,h.uth.n of .. in .■nMoiir.-oM of w..r n 

lo (n.MlIty Mlriitnuln .•oimniilN l•n,,||ll•^< HtiidMtIniil <ni,| .. 

vunliitloiii. ..mdio.lM. Ill Pni.i jy Moi.m liidlniithm In o 
KIvon hy thnriilnf of Mm Aiiplh'il MiithnnndlnH Pmml f. 
"I Imw ...M't,..h. imllvldoM of tim Pi.iml nnd ..f otJ.nr H 
HgoimlnM r,.|nt,,, to n Mnimiim for n Imoniiiin nniilvtlniil A 

HppHinnli til tho |ii'.ihlnin» of „ir ... ..f wnr. |„ 

fnrn In goimi'iil. 

I’ni'l II in noimni-tiisl with dm HlKhlliiK nmliioilM w 
whlnh nno hiiiNliilo foi- nlrhorim ronkotM, AltliiiiiKh nn () 
Imiioi'fnnt inmt. of dm PiuioI’m work in rookofrv ...m. A 
»iN<o.l nf ^■(.lifnl•f•nnnM on MiKhtIng nmlloHlM iiiiii 
li»t«|il iiroblniiiM wid) vinlotiM gi'tiii|M nitil In moIvIiiu v. 
jifolilomM noriiinotdil with M|mnjHl MightM, in, imnoont. I) 
iw Imrn givon of dm Mponliil rcmnllM ohtiilmsl nxnonf 
nil- ft hdof nmridon In dm liitrotlimMoii n* (ilm-iitor 0 Ui 
w im. hlhlhiRTOphlnftl Moiirni, in^d-rhil ' onhcftosl 
1 Im Hnnoiiiif, |,rn«niit,«| ji, |>Hr| i f i« „,i „„|y 


nr with that, pm-f of dm Pft„„p„ work in dm finhl whini, 
h In (Innnmt! to Im of Iniportiumo for dm fiilnro Nn 
m ftiitlmr Im hiiflmt„«| f„r p,mt U, Mln,i„ tlm nhuptln- 
m npnwn M .nmoMt wholly ft .||pMt, pioiwro’ii In Urn 
II I Iiiml o.flt-n of W„rk whlnl, orlglniitmil with Ilftiwlw 
t. Wlillimy, wT.o w.tM In nliiirp .,f tho PnimPM nonicotry 
Whitrmy Morvnil in. a moinlmr of dm 

IM mill! r, Ht CMumhlfti Im not 

N 1 Il.v hi n«nitn.l din work nnrrlwl on at (’oliintblH mul 

•. NortlHvnMtnw for dm P,»m| hi tlm gnnni-ftl Hold 

I fim nimtrol lor iilr lorim i-ooknlM, l,nt nmlnti.limfl 
nlToi-t vn 1,11.1 noiitliinoiiM IhiiMon with dm work of 
I DIvImIoii 7 Iii d.lMlli.hl,iii,| widi tlmandvItinMnl imuiv 
Army mid Nnvy oMliihllMlimoiiiM, |,iirtlriilftrly tlm 

I II *’'m""" *^<«*lon lit Inyokorn, dm 

mkiiM-l iiro.l (Airiioriidoii, tlin imvnr Army Air 
Miino, \\right Kiold Ariininmiil diihoriitorv, tim 
NftVnl Ihiroini of Ordinnmn, mnl tlm HrItiMli Ah- 
‘ f^minilwMloii, 

'I’liH lli'Nt .-liMpior of Pio-t III Im non.-no,I |irhm|. 

jiHily with nil imnoimt of rnNiillH oiilniimil hy tlm 
liiiml iiM nil iintnonm of viirimm roi|iinMtM fn'r tlm 
H'ihIvmIm of nndidrnriift n.,iil|nimiit, Al.iMt of thin work 
wiiN doiin Htlinr l.y d.o Appllod MatlminidlnM (Iron,, 
itf ohnniilii or hy dm tlohimlila HtiitlMtlnid l(nMOiir(>li 
drinip, llm Mn.-oiid nhii,itnr of Pm-t III |m noimnnmd 
vltli friiRiimninthiii mid dmniign Mtiidinii. In tliln Hold 
f iH ImMln tlmoiy wiim .Involnjmd hy dm MrltiMli, wtio 
iiImo oIiIiiIiiimI h)i,)ortnnt oximrliimntftl roMiiitM non. 
I'oi'iiliig dm friignioiitiid.m nlinrimtorlMtlnM nf hIioIIm. 
Ilio I mini iiHi'd IIiltlHli, Army, Nnvy, and (K«H1) 
ro|)ortMIIM ihoMiiurnnnf itaox|)nrlnmnlal Inrornuitl.m 
IlM ou n nnni rlhiil Inn whm In dovnln|)hiK ntndytinid and 

..'•'"•.'M whlnh wnro I'nuNlhlo In „.,||it 

nf tinin and ii nppfyhiR tlinMn ,)rimndnroM to moIooi.mI 
osmnpInM, 11m groat,..- ,mrt of tlm work porfi.i-imHl 
fa ho ImmI In iIiIm IIoI.I whm riitHo.1 out hy tlm 
Ht iHtmal lIoMoni-nh (lr..n,, at (miniiihla wlmro 
Milton l.rlMlinnii, AMNonlato Dli-ortor nf dm (Iroun. 
Imomno an oximd |n tim floj.l ami Morvo,! im noiwnlt' 
an to thn ninny Army, Navy, anil OHHI) gronn» 
wliioh Inn! fro,|no„t fM.n,n,|,.n lo Mook IiIm amlMtunt'o. 

( »nn inajor ro,.nrt in thin Hohl wiw tn-ofim-wl hy the 
A,i|illoil MatIminailoMf Iron,1 at Hrnwn UtilvorHhv. 

niH.mmn mo inimli nf tlm work wjmrtod In tliN 
yolmim WHM ooimnrnnd with (H|iilpltmnt dovoliijmil hy 
DhiMlon 7, dm nwlor InforoMtm! In thin mihjoot will 

ni’m'i . I’l’nlmloul Hp|wrtof 

Ills iMion ,, hot-ft dlNoiiMMlon of dm olmrftotorlHtloMmid 

p. y-jo, M.iigo of dovo|ii,,moiit of ftlrhorim radm- fli-e 
•HH'd-o! HyMtoniM luid rolutoil prohltim* aimh an dm 


f!ON|.’||JKNTIAI, 







1 1|« l>fltll(»MTiMililiw !,(. tlid Vtu-I.IIIM uiirtH iif tlil« 1 
n<;M, gi V,. ..md i,d,idd( i„„ of ,,1.0 

III '*-vnini(Hnl III tfio wHtjiia of 

S' i'7,;r? r*’*"'*' *" fS 

'‘'"ii,> III tlio wol'k NiirvdV'ail 'imi ilm l.l•l..l' n 

r,,.. 

I'l'ovo „«of„| fo I'ufuro ivorkoi'N In „.o liol.l 

Mi,va limn 
I'Jdllr}!' 




OmTENTS 


CHAI'-f'Bn 

Hunuiuiry 


t'AtiK 

1 


l*AUT / 

ANALYTICAL AHPliCTH OF 


AKRIAL aUNNKHY 


1 

'2 

'A 

4 

A 

(I 

7 

s 


Doflcctifin 'Plioory . . 

PlII’Hllil Clll-Vt'H . . . 

C)wn-S|«'<'(l tSiKhlN . . 

FiCiid ('omiiuUiijj; SiglitH 


('('iilml Sfutioii Fii'o ('()iilr(»| 

Aiiiilyf icnl Ah|)('('|h (»f Aii'lxiriic PrograniH 

New Dcvj'lopiiiciifH .... 


0 

, 22 
. 30 

. 45 

. .57 

. 82 
. 04 

. 107 


CAUT 11 

mx'KFT/tr 

0 (’oiihol f(ir Ah’luiriic HocktdN 


12.5 


PAUT NJ 


.!A’77.1//i*r7.M/>’7’ .1 AMA)’.S7.s' 


10 

II 


StiidicN ()!'/\i)fuiiiT'i'aff F(|id|iiiii<n<. 

'riic Oink to .Aircriift from Iligli-IOxiilomlvc ProjrclilcH 


145 

107 



/M/i’7’ /I* 
(ILNFUAL 


12 ( omiiiciitH on II (ioi 
Aiipcndlx A . . 
Appi'iidix M . . 
Mlldionnipliy 

Ajipoiidi'oi'i 
('oiilriicl NiiihIh'I'm 
I’rojnrt NiiiiiIk'I'h 
Iiidn.s , , , . 


criil 'I’licory of Air 5N'ii,rf»i 


. . 107 
. . 221 
. . 223 
. . 227 
. . 230 
. . 240 
. . 242 
. . 245 


('ONFII^lSKtlAli 


xlii 




























SUMMARY» 


I N Tints Nummary TtH'liiiical Hi'iairf uf f ho A|»|>llwl 
MaMioniatloH I'linal, ii I'l'HiifiM* l» gjvon nf Mie niiii- 
p||iftl «oii'ii(.|/ii> iMT!(}m|j|lMliim<nfH uf Mto I’luuil fnim IM 
lii'Mlniilng In 1043 imMI tlm (utiinliiMlon nf IhmiIIIMit. 
I’lio antlvItli'K Itni'n I'npnrlntl novin' u whin rango, (lull¬ 
ing a» (li«\v do with MtinllnH nrnliirtaki'ii at Mm i'(a|nnHf. 
(if ounli of llu* idnafmai Dlvlahaix of NDHC* and of 
many hrannlioH nf tlin Acniy and Navy, |''(H' the par" 
pnao nf lliia ri*pni't., Ilial poi'llnn of Hh> I’nn<>r« work 
wliicli dnalw with Hpta'IfIr inlllfat'y proldiaiiM Iium Im<i'|| 
divltk'd Inin llii'ci' pinifl; V’idiinir l| Mnlhrmiitivol 
Sttuht'n Hvlafing in MiliUn'() l*hifKiml l/t'urni'rh; 
V'ldiiinc 3, .'ImifynV'of Stuilim ifi Airhif If'ot/orc; und 
\’oliiint>3, /h'oWii'///// find Slittin(wil in Hkir- 

/oi'f ,1 n(l///xi'», In adililloi) In l•(|pol'llllg oil Hpccllhf 
inilltiii’y proliliMiiM, \’nliiiao I hIho iiidii'alcH dli'i<i'thaiH 
III wldi'li ('(n'lidiiof III!' Ilii'iali'Hof tin hi d,vitiiinh'Mli/ivo 
Ik'cii nxlciidoil iiiiih*i' A,Ml* iiiiwph'CM iih alt old In llin 
phiiiningiiiid liil.crpMalloii nf ndlllaiy rxpcrliitriilH, 
iiiid III iiiidi'i'HlandliiK llic opi’i'itllnii nf i‘iioiny 
Mciipoiia, TIk’mc llii'f'o vnliiiiii'M coiitiilii no lo'coiint <i| 
till' IK'W (h'Vi'InpiiionlH III ffiiitiHth'id incllindF* wIilcIi 
have iilri'iidy lieen pari hilly reporied in a piilili4ied 
m lh'lo ' uiid II pnldlNlied hook * nii Ne((iii'iitliil iiiialyalH, 
iinrnf eertiiiii liiipnriiilil new opplleiil.haos id* alallall- 
eiil Mienry wlileli grew nill of llie l*iiiierM iittompl lio 
«olv|! pvnIileiiiH preifeiiled In ll hy the Hervlei'M, 'I’lieae 
liilter are reporied In two pniillNlieil nnaiogrnpliN, 
Snmiihiid /inf/nc/i'nn and Vri'hniiiiirn of Shtiximil 
dnn///«f« (ptdilWied hy Medriiw-llilh, wlihdi hove 
heeii prepared under I’anel iiii>'pleeH ond wideli form 
purl III the l'iiiier« repnri of Im leeliideni iielhltlee, 
Miwl AMI’ ntiidleM acre eniieeriteil with the liii-* 
prnveiiieiil of Hie llienrelletil tieeiiritey nf ei|iilpiiieiil 
hy aiilltihh' eliiiiigeM In deHlgii! or wills Hie develop- 
liieiil nf hiiHle theory, piirlleiilni ly hi Mie Held of Hiihl 
(lyilllinlewi or with Hie henl tiwe nf e\l»tlliM eifiiipnieiil, 
piirlleiihirly In Heidis like hoiiilaiig mid Hie liiirrage 
m»e of rnekelM, 'I'wn Mliidlea eiirrled mil iiiider AMI' 

ililispleea eome ehwer In linvliig ..ml tiielleiil or 

alralegle nenpe Hiail <!<' liKwl nf Hie oilier work, I 
have nivaelf given mi aeeoimi. nf Hiewe two Mtmlleis In 
Part IV ol Voliiiiie 3, where I have alHo net forth 
wmie Immiiiplele and prefinilmiry hleiia of whiit a 
geiieriil iiiialylleal Hienry of iilr wiirfiire eoiihl and 
almiild imiiipiiHe and Home argiiineiilH fm' and ngaiiiHt 
iiflenipHng loennMl.i'ia*f and (iHemieli a Iheory, I have 
there Indleateil lam eerlnlii iiellvltlea nf the Applhnl 
Midlieiiiath'H I'atiel and of oilier iigeneleH I'elnie to a 
* Hy Witmm Weuvef, 


Heh«me for a hrmnl iippriiaeli In fclio prnliloniH of air 
wnrfait' n.id nf warfare In general, and 1 havo pointed 
(lilt anme of the entitrilnitloiiH wlileli miitheiniitleH enii 
make to the Held of iiatlniiiil defeawe, 

1'lmt part nf the PanePa work wlileli may he 
roughly deaerlhed uh eliiHHleal a|)plied itmllieniatk'H Is 
prewnled In Vnkiiiie I, f'ertiilii pliiiWH of tliln Kidiject 
were dei’eloped under Panel aiiHpleea nnd adapted 
In pi'nldeiiiH nf inllltiiry InlercHl, Ike priiielpid 
einpliiiHlM heliig nil pmldeaiH nf primary eoiieern t i 
the Navy, 

In Ike early Hinges nf Hie wiir, eerhdn aeniiHlki 
et|iilpnienl enipinyed In Hiilanai'llie ik'teelinii hy eelin 
rimglng iiNcd a "dniue" a Htremiilhied eniivnx Hliell 
lllled with wilier nr nfliev lk|nlil, Hiieli an nil, 'I’he 
prefsenee of lliene iliiiiieH emiMeii liilerferenee wlHi Hie 
dlreetlniiid piitlein Heiil mil from Hie projector, mid 
III HOiiie ol Hm epiilpiiient Hie diHliirliiiiiee wiih ex* 
tremely wrIoiiH. 'I'lie Panel wim linked lo atmly Ike 
Nltiiallnn nnd in HtiggeHl I'liimgeH In Hie dinner wlileli 
w'niild iiiliilmlKe the illHtiirhiiiireH, Priielieiii eon* 
ehiHlniiH Wen* reaelied regiirdlng dettiriihle malerliilH 
and deHlgii, It wiih ftiiilid defdnilde I'm' jiraeiind 
reiiwms in line Hdli hIm'IIh reliifnreed hy HlllTeiilng 
elemeiilw fiieh iin i IIih mid I’odH riiilier Hiiili In aeldeve 
Hlreiigth hy geiierni tlilrklieMa, nPlieidtleM arlaliig 111 
direellmi llndliig ihie lo iiiinoyliig rellertlimx were 
iiIho amd,v*ed, mid HiiggeNtlniiM were nimie for liii- 
provliig eomllllmiK, for eviunple, hy riirriigiilluiiH on 
the Inner Hiirl'iiee of Hie Hide wiiIIh of Hie (Ioiiikn. TIiIh 
ihaae xliely wiim one iiMpeel nf Hie Wiirk In wave 
prn|iagtitlnii wllli which Hie Panel wiih emieerned. 
There were ollierN, k'ni' exaiiiple, mi liiveisHgilHoil 
WIIH made of Hie HeiilH Hug of eiertrntiiaglielit' wavi'H 
Ity Hpherleiil nhjeelH toaHHiHl in tlieiinalyHiHnf HiiiiikeH 
Olid logH, A Mindy of hoiiiiwvIiiiI Hliidliir iniilliemalieid 
eliiimeler (Iml detding with eleeIrmmigiieHe ilhdiirh* 
auecH riilher than iietiiiil ineeliiiiileiil wavi'H hi u 
lk(iildl WIIH iiiiderltikeii m Hie vi'((iieHt of Hie Fire 
(’milrnl l.‘lvlHlnii (DIvWoii 7, NDHt'), wlileli laid 
under deieinpineiit a predlelor, the T 3H, hilended 
loniHewilli Ike llkinm gnii. Tke eniiipiitliig nmeliaii* 
Imii iiHi'd hy HiIh predlelor liieliided a Hpliere on wlileli 
were piiieed eleel ileal wliidlligH in mieli a way Hint 
Hie l•eHll|ll||g Held wiih oiii' w lileli eoiTeHpmided to nan 
wliiiple dipnie at Hie eeiili'i' nf Hie npliere. Altiniilgli 
the tlieMii'lleid way In wlileli the winding Hlimdd he 
dlHtrlhiiled mi Hie Hiirfaee nf thin Hplinre wiw well 
known, H WIIH iieei'HHary iih a praetleal matter tn 
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11 iviii.liiiK ill wliicli (,|,o furim woio 
ill urouvnn OH tho Mplii'i'c, TJio fortniilii« Idk fi-uiD 
Ills* I’Hiiol'* Ntudy of tl,i« probiom form h for 
applloiitloim lyitld, im.|iolc. iHnmolora. 
KiUv^nmiirtoiM, ami (liroutitm flioiorM. Tlii» miKlio- 
nmf loiu fiiiiiiy whh of Hritinil importimni for Mm (in' 
^••||Hl'oi imit,riitmmf in (jiio^Uon, for ivIMmiil K., It w.m 
nipuwiiililo hi cilitiilii iim'fiil nri'itriM'y in (.Im Hiiimrlrnf 
I'ioci.romnKimM,! riwilvor” ivliidi ,.iirrKi.| out. tlm 
iwonluii HtopH III 11,0 (,„.got pr,.,||,.fii,« pfo,m««, 
im I’lmolV work In gim (iyioimlcN, imH-lnmit.M, ,„„| 
iliolonviitor luilliNticM la mIno ropoMod in MiIn (Ii'nI 
voiiiiim, 1 Im |»(iiui|'h w,„'k i„ ilifunmm wim prli,. 

«' linlly (Miimoi'imii with |lm Ihoory of oxploHloim in Ili« 
Hli' Hini iiiiiii.r wiiti.r, mol wKh i.orio|ii imp,mm of Jot, 
nini rnckof IliiMMy, Now liovoiopnomla worn nnololii 
Mm Hliidy of whook fronu, immioloioM with vl.iloni 
< iNMii'lmiiooH of Mm m,rl whirl, roHiiit from oxplorioiiH. 
All inlororliim mol nIkiiIII,>oI(I import of iho work wim 
I'oiiroi'iioil with Morh iilmiioiiioiiti wltii>li froipiontlv 
imiy a prioniool ro|,. |„ dotoriiiinliiii' tlio doMinirtivo 
I'fTortHof Hlmokr. For ...vampio. llm,i,lvmit„KOH of „lr* 
I'lirHliliK Ini-KO hliml homlm wore oiiKK«ato,l l.y o roio 
rliioi'iilioii of Mio'li wiivoH, A oKpo'Hl from ilio Mnromi 
'll Aoi-oiiioKIom for imrNonro hi Iho .hmlKli of iioiotloH 
I'll' jot iiiolora to ho imo.| f,,,. ,maiH|o,| lokr-off uavo 
rl"" Ml I'll oxi'.ii'lo'i rliiily of How In no*«ir« 
wiiporroli" Kim join, Ah'i l•'■Hllll, )4|ikk"m||oiih worn iiiioIo 
iioi oii'.v for lho,|o„lKii of iioEnioHforJoi-mtHlNio'l toko- 
"ff, hiif iilro lor "porfori" oxIiiiiihI imxxlos mol roni- 
pi(-Mwirr (of IIMO ill mipoi'Hoiilr wiiol tiiiiimlM) mol for 
viirioimhiHlniinoolN IimiIiI Ik ro'•k'•^,|r^'l io(imoi,i mol 
I'ximrioioiiloli'm, Thr jot propiilMloii hIihIIom woro ro 
liili'il to Army mol Nnvy hiloroHt In iiii,'rmlii.onl io| 
""""I'Hol Iho \' I (ypr, ,|,.| propnWoi, niolorwiilor 
|viiH hIho Mioilo'l, with ivmillH «hirh nIioiiI.I |,r,o o iim.. 

Mil Im II Kili'i" l""x|,orhiioiif in Ihlr ||,.|,i whoro oxpori- 
"'""M'M'ili hoM Mom for not, rrorlmil Iho nhoiv 
Mm llmoroli'.ol romiilMrmi ho f,illy put |o,on|, 

I h" iirohloiiiH in iorr/mmV« foil nmior two K''imnil 
''’i"lliiKHi (I) ihoHo InvoivhiK Mm niorhiinl.'H of por. 

Mrloo mill i IkI'I im,|lo« mol (2) 11 . . Mm 

timrlniiilro of „ ronilniiinn, I'or oxoiopio, a Mioly In 

.. ‘'"M'K"iy hoiikIiI poKHihIo ovpImiiiMoim of 

•i'" l'i'''iii<-ii|t in rylinilrirnl pow.lor Ki'iihiM In tho 
■I 'ii-lii. rimkol tooxiilaiii ,||lll,•nilioN wliirh worolminu 
I'lmoiinloroil m. tho AlioKaiiy IliiillNtioo hiiliornlorv, 
iiioi on oxporliimnlai proKrain wim onliiimil for Mm 
M'hMiik oI Mm nuiNt prohahio fimorioM, (hio of Mm nioNt 

iiili'W'HlinK "/ Urn iimohmilral ... tho 

«iH'iil|o(! HpiiiiK hininnor Imx nor,I by tho F, N, Navy 



In aooiiMilo mliio warfaro, The dopomioimo of tho 
upomilon of iliia dovlim on viiHmw phyMleai pararn* 
oli'rn (for oxanipio; tlm immH of Mio hainminr) waa 
aiiaiywid with Mm aid of a Himpio rniiohanloid imalol, 
and of an oloufriral aiiaiog, AtioMmr jirohlflin of flila 
typo it.iidio<i Mm dynamloM of Mm giir, ecjtdlihrHtor, nr 
haluimliiK ayHimin, whon an Army gun wiw mmiiilod 
'III honrd a alilji, ^’im pltofiliig and roiiiiiK 'if Mm ahltj 
iialiirnlly hiiriMhirod ap,i,'lai dldlriiltloH, 

111 Mm w'oMoii on nndorwator ImIIIwMom, tho pruli. 
ionif liivolvo'l aro olmoilflod iiorordlnK to tho various 
III Mm noil ion of Mm iirojimiiloi tlm iiti|nuit 
I'limm, Mm liovoiopnmnl of Mm riivlly, and Mm iindor- 
tt‘nlor irajoi-lnry. DnriiiK Mm iinpaol. jihaim, forroH art 
ajilrh aro linportiinl partly hoomiHo of lliolr iioHMlidn 
"flimls on Iho lomo Hlrimliiro aiol iiiorhiiniNin of Mm 
|•l•oJorMlo, imrlly hormiHo of thoir iidlimiioo In dolor- 
niinhiK Iho proJorlilo'K NiiliHoi|imitt inolhm. It, Is ijiir- 
hiK Mm hii|!(iol phi,so Mini Iho ki'i'iHosI. 'loroioralion 
ooriirs. 'I’lm tliooroljriil unitlysis IiivuIvom, lunotiK 
loiiiiy olhor I'oiiNhloriitlonN, Mm dh'oriion of otilry 
(vorllral or ol)lh|im), mol Mm siiii))o of Mm priijiHhllo. 
Nino whon III" spooil of a inlssilo Is slow, Its ontry Is 

... I'.y Mm foriniilloii of ii '-avll.y whlol/hm 

f'lii'w Monlo'l hohlii'i Mm proJ,mMlo ainl aooonipaiilos 
II I'l a Kii'iilor or loss oxioni diirliiK lls iiinlorwnlor 
loot Ion, inlhioiirliiKMml noil Ion In iiii linporlaiil way. 
Iho iiii'lorwiilor Iriijoi'lory llsolf prosonts prohloiiis 
"I Kl'O'il roinpl'-xlty, Fro,(im,illy, sIIkIiI rhaliKOs ill 

viihmsol Miopariiniolors whlrh'loiorinlimtlmniollon 

will r.iiiso I, roioplolo I'haiiKO III Mio typo of iiioMolt. 

A iniiMmoiallral illsrrhnhiiilloii anioiiu llir sovoriil 
lypi's of inoMon Is inmio, |iart of tlm dislinolloii ilo- 

|"'ii<lliiK on simh IhiiiHs as tho positi.. ||m rontor 

"I Ki'iivily of Iho inissllo, Iho riillo of Its loiigMi In Its 
diainoli-r, Its iloiisliy, its raiiiifs of Kyrntlon, and Mm 
niiiiinor of Its oiiiry, ThniiiKlioiit Mils trontinoiit, an 
iiMonipi has hoon niado to iiiloKrato into a sIiikIo ro« 
port Iho rosiiils which havo hoon nhljiitmd hy Mm 
loiiiiy iiKonoios ooimornoil with Mm sovoral iiiiii'scs of 
l"'"hloni ami Miiis lo assist tho Miourotloal and 
''xporinmiilal sliidlort a ldoli iniisl ho oiiitIoiI forward 
I'J l‘"Mii'o atfon.pls to nii'lorslaii'l this .llllioiilt arniy 
"I proliloins, 

•Ninny of ilio studios ropoitod in Vohnnn 2, as woli 
IIS Mms" ooniidimd In Voiiiino a, invniyo prohahllity 
ooiiNldoralions, n fioiii widoh Is tiolnrioiiiliy Irirky anii 

wKIdii widi'ii ... Is {ifton iptlto Imiploss. 

I'or rsatnpio, whiii is tlm optlionin mixtiiro of iiririor. 
piorohiK aii'l inron'iiary iinninitiltlnn for tlm roar guns 
nl a honilar'/ Mpoi'lfloathnw oftoit dosIgnaUi simh 
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ruNturp* RH fIvR Al* (,(i two Inponillftry (wo »rii 
mwlwJthig tnottii-H Why? Thi. wironwlHit strlk- 
IfiK, and by no mmiiiw obvioim, fiiot k timt, glvoo rhv 
fixtMi tyufl «if turgat, It Im hottiw tfi Iihvr althm*«// aP 
Of nil Inonndliiry, (hipoiKlIiig on tho nittwrii of tlio 
fnw»li, Tlio jiwtifimtion fo|. nny otiior liit 4 )i'mo(i|iito 
mlxtiiro ahouhl f«) Imml on knowimigo of tho folatlvo 
prolmhlllty of ofnioiintiiring iliff(u‘(*nt birgotii, i>pHii|n 
of whioh would ho nioro vidnomido In AP uiul othoru 
niofo vultiomblo to |(i,.ondliiry. TIdu ooih.IonI.hi wiw 
roRoliod RM till Inoldiuitiil fOKidt of « utody whioli wiw 
ooniTOfiiod with nltornatlvo flghtof-iihino nl•ln|llnont 
iiiKi which iifiwo out of the onthoMlRMiti of r few oof. 
mm RwoH-hdod with (ho PhooI foi. two pioioi'M at- 
(HhotHhlo (0 h. iJ, (!, (’onohigham, (‘hlof of the Air 
t.nrlaro AimlymlH Hoidlon jit I'kigliiiid, and IiIk aM> 
wH'liitou, Aiiodu-r Mhidy ooucornod with tlio ijriiotloal 
I’f "d"IPf»'oii( grow out of r roi,„..Hf to 
NIJIK fnmi llotnhniartorR, AAF, iiaklrig for fotlaho- 
riitloii with the A/M'' "In dotoriididiig (ho iiiohI of- 
footlvo taotlcid aiitdloallon of the H-SKl airnlano," 

I ho roMiiItu of tlilu Ntody, olitidood on tlio IiiiiIm of 
Itirgo-Koiilo ox|iorhnoiit.M In Now Moxlon and loindi. 
Moolo iititloal oxiJorhiioiitH hy the Mt, Wllwui Oh- 
Horvatory utiilT a( PaMiiiloim, wore I'onrorni'd |>rliii'l- 
pally with tliodofoiinIvoMtri'iigtli of uliiglo H SKI'miiiiiI 
of wpiadrooMof i) 20'n aguliod flgli(or nthick nod the 
ofriH'tlviuioM of llgliloru agaliiNt fhSO'H, One indlixwt 
rcHidt of the optical HtinlloH waa a not of inovlng 
pictiiron allowing (ho lire power viirliKlon of forniii- 
(liom iiM a lighter oIrcloH nhoid thoin. (lonoorohig aiich 
plotiiron the l•l■onldollt of (ho Army Air Forcon lioani 
roinarkod thatho"lH'llovoi| (honeniolInn picdirongaco 
the boat Idoii (0 iilr looii oh (n (ho roliitivr ofToct of (Ire 
power ahioit II fonoiitliiii yo( pronoiitoil." ('oitain of 
(lioao plotiiroM vroro llowii to (ho Miirhiiiiow iind 
viewed hy {liiiiorid f,oMiiy mal by ntioiv giniiierv 
ofllcern at the front, 

Them! two ntiidion iiro reported In the liiat part of 
Vohiine 2, The IIchI. throe partn of jlih vohinic report 
on apoelal and dotidlod prnhlenia which iirlae whoa 
fdiotN are fired iigidimt tiirgotH iiiovltig in (he air nr on 
the ground The prnldoio of ahontlug from an alrcnift 
111 ffidtioM HuiiliiNf' HU (Hiuiny iiInTuft or u 

griuind target In ninthiii and the prohleni of Mhooting 
from the ground or from a iiavid cruft ngahiHt an 
enemy aircraft all Involve a oumher of conaldornthnm, 

I. Whenever the target la In mnthai, Ha poaltinii at 
the hiatant of tiring la dllTerent fmoi !(« position id 
Impaet, If Impiiet iiecnrN, l'*or an effeethm allot, the 
mothai nf the target during the time ijf fUgUt ny 



biiilet or rocket or shell most therofoi-e ho prodloiod, 
at least approsimately. The simclal elmrnetcr of thii 
prohlew for the special eases whhdi have eomo tinder 
(he Panel's stmly are discussed for alr-tiwilr warfare 
In Part I, for rocket lire from the air In Part. II, ami 
for ground m ship hased antlnlreraft fire In Part III. 

2. When one's own ship Is In motion, the apporonl. 
loothin of the target Is iitTeettHl, 

/F There are osellhitinns in aim aa the gunner at¬ 
tempts to point enntiiiiioiisly at the targtii. Thiwn 
oselllathnis are greater In alr-to-idr and in shltt-in-alr 
than In gnamd-to-alr gimiiery Iteeaiise of the vihra- 
lions, rotallofis, and hmiipy motions of one's own 
ship, 

>1. There Is the effeet of gravity on the bullet, In 
iilr-lo-oirgimiiery, for the short ranges used In World 
War II, this was of inintir Importance, hut fur rocket 
fire H Inl rishiced very eniisiileriilde eoittplicatlons. 

^ ^ ft, The resistanec of t heiilr varies with t he altitude. 

1 lots, at 22,I)(H) feet iihove sea level the air Is half ns 
dense as It Is at sea level, This will iitTeet the averagn 
speisl nf a hidlei, heiiee Its time nf lllght, iitid lienee 
the predict Ion referred to ahove. 

A large part iit Vnliirne 2 Is dcvotial to prohlems 
eoniierhsi with so-ciiIIih| Ilexihle gunnery, l.e., with 
the aiming of those gnus, eitrried on alreraft, wliicli 
eiui he ihiIiiIihI III various direethiiis with respect to 
the inreraft (us eoiilriisted with Used guns In the 
wings nr nose, wlileli are aimed only liy movement 
of IheiiircrnfO, In .hiiiiiary 11)14, Hrigmiler (leneral 
Hohert VV. Ilaiper, /VC VAN (Tmliiltig), wrote In a 
letter (.0 Dr, Viiniievitr Hush, Director of OHIID, that 
"the prolileiiiN eiaiiiei'ted with Ilexihle gunnery are 
prohiihly the most critical hctiig faced by the Air 
l'’orees to-day, It would he dlllleidt tn overstate the 
loipio'tiiiiee of this work or tiu' urgency of the maal; 
(he defense of onr hiaiiher fnrmatloiis against ttgliHw 
hitercepthm Is a matter whieli demaiids Increasing 
conr<|ii!'i((<d expert attention," This sltiiutinn arose 
hecaose af the imideipiale training ami Inadwpiate 
dellectlon rnli.s given to the giintiers who had to 
hiiiidle ring sights in hoiiihcrs. The "relative spwd" 
and "apparent mothai" riiles enrreiitly tiinglit wem 
not (hnrooghly learned hy the gunners iitiil in tiuiay 
rases wem by no means iideipiate when tlie^y worn 
properly iipiilled, There were well iintlieiitleiited 
eases of giiimers who "led" tim attacking tigliters In 
a direction exactly opposite to that nf the true leiwll 
'flielmmed^e proposal eoiitalneil In (leneral 
^ipflP^^as that (he Applied Matliematles 
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1 iinel Mliiitild I'ooi'itlt nntl frulii (MDiijint'Oiit, 
mutitdanH wim liiiij (Ini "vnj'witlllt.v, piiuitirMillty, lunl 
piu'Moiial fiii* HiiiiiMWHfiii Mtrvlwt 

in Hin finliii” U WM piiuinoil llmf, t||ow< mon, nfivr 
two moiitbn' tnilnlufi in this {>oiintr,v, wiinlij Im bh- 
nlgneNl »ti tlip Opt'milutm Ht'wiu'ch Ht'idlons In tlm 
viiHoiw tlurntPi-H in .invuto tlioir nttuntlnn »,« (uiclai 
Hoxihlfl muinory ptcshlnniH, Tim Pimi.| wbk In h ikwU 
Mon ciifiy nut MiIm proKmfn licciitiw' II hiiiJ nlfnailv 
l)t*nn (Imwii Ititn atiuliw nf nilnH fur floKlIiln KunniTV 
tr/iiiilnjij BDil Ih^cbmw il liml imci'WM in iniiiiy nf t|io 


Bl)le¥t yniinn )ntitli(<iiinlii<itu)N itt tiio nnniilrv, Tlio 
UHKiKmiihiit wiiH I'ltmplnind ptntnpfly, ond, iin u 
p/im/il n-Hiilt nf HiIh iindt'i'lukliiK, Hu' P/uiol fniiiid 
Itwill nvnn iiini'iM'liwnly In Inimli with tlin OpnmtiniiM 
Aiml.VNls DIvIkIwi of tln> AAF (wlili which il imd 
idrciuly cHliihllHliwI cni'dlid wnckhin vnlnllniw) nnd 
witli the AAI'’ (Vulml Scinxd fnv l''lc\lhlc (liiiiiiciv, 
Arnnnd tlii^i IiiIcicnI nnd Ihc IiiIccchI ,if liic Anii’v 
Hin Ntivy, DIviHion 7, /itid DIvUlun I I in ||,c Ii»^ 
lirnvciiiciil III ilic cITim'IIvciici^m of ginia in< well bn 
K iimicry, kccw up ii very eniiwldenihle hndy of kiinwl- 
('due nnd ex|iei'leiiee wlileli Ih rnfiniled In I’lirl I of 
Vnimiie 2, I lere nii m lenipt Im nnide In l.rliiK lo«nlhev 
Into II Mingle iieeoiinl Hie nlitle nf Hie nrl nf iilr-lo-nlv 
giiiineiy, not only bh Hinl linn heen nlTeeled liy Hie 
work nf Hie Applied MntlieniiilleM Piiiiel, Inil'iiH |l 
inn. relleeled Hie tiellvlHe« of iigeiieleM In Hile eoiinlry 
uiid iihi'oiidi I’lie to|il(‘M dlMeiiMHcd lire,' 

I. TlienioHon ofn proje-i lie from nn idrhorne gun, 
eniiMlIliitlug Hull hrtiiieli of exterior liidilMlIeN wideli 
Im ('idled iwi'iilmlliHlipH, 

a, A iiiiillieinidleiil Itipuru ,i/,hlkrlHm 
Midered (lr«l, for Hie eiiHe of n liirgel moving lit eoii- 
Mliiiil epeed on ii Mtriilghi line wlileli IIcm in ii plmie 
wlHi Hie giiii-nioinil veloelly veelorj Mceond, for ti 
Hii’gel wlileli inrn-eM In h enned pmlii nnd llilrd, foi 
Hie eiiMe where uioiint nnd liirget move In nrldlriivv 
wpiiee (mtliM, 

H. t'ui'Hiiil rinw Uiiwi/. Pin'Miill eiincH were liii* 
pni'liiiil III World Wnr Ii, Mince Hie Mliuidnrd llghler 
employed ti lienvy imttery of gniiM mo llxed In Hie iilr- 
end I iiM to lire MeiiMlIdy In Hie dlreetlou of lllght. 'I'Inis 
it WIIM iieecMMiiry In ||y on Miieii n eorreelly hnuked 
turn thill n enrreet mid eiitiiigliig nhiihig iilinwiiiii'e 
W(iM eniilliiiinnsly iiiiide. TIiIm purMiiil curve Hieovv Im 
hImo n| linportmiee In Hie windy of giiideil uilNMlieN 
which eoiiHitimtiMly ehniige dlreetlou iiinler vndio, 
imniiMlie, nr optleiil giildunec iiiiwllllugly Miipplied hv 
the target, 


4. Tim deulgn mid eliiuiuderlgtioH of 
Kt'ghtu which werti Introdiiend iw d«vloe« designed for 
use KgidiiMt the Hpeolai enso of pni'Miilt otirvn iittHok 
no i» defending hnuilmr, Himpii} elmris which nilghfe 
ho used in the idr nm given, hiiwed mt opthniitn rules 
for ileteririiniiig diiHcetiim ligidimt mi iieriKlynHinln 
pni'Miilt curve. 

ft. /.mtl mtitpiiling m'ghlx which do not nMsiime fhnt 
the (igliier Is coming In nii w pursuit curve hnt, which 
hiwiciilly iiMMiimc Hint the tnrget's truck rehitlve to 
Hie gun moniit In CMMeuihdIy Mtniiglit over the time 
of night ol the Imllet, 'I'he inccliBiiicitl sightM of the 
Hperry mci'Icm lire I'oiiMhiercd hi moiuo detuil, 

11. 'riic hiiMic theory of ii muml nhiltim Jiff mntfol 

7. TheiiniilyHciiiiiMpectMofexpei'imenlni progritiim 

lor /cMpuf/ uirhoriipjlrp piiiiM pi/uf/imr/d, It Is reeog- 
niiieil Hint Held IcmIh, iiilHirnlory leMtH.iuid theoretind 
iinulyMeM nil Inive nn Impnrlmit pliice In miicIi n pro- 
grniri, InMtrumeiitntloii for IomIm, rediicHon of diitii, 
iiicnMiireM of elToctiveiieMM, nnd opthmim illMpei'Mlou 
lire dlMenMsed. 

N. Xm ilvi'Plopmimla, miicIi iim stnhliiiiiitjon nnd the 
use nf rmliir. 

The Meroiid pni'l nf Volume 2 Im dcvnled lurgely lo u 
prcMcnlHlIon nf the rcMiihMohlnliieil hy the Pniicj hi ii 
Ml inly iiiteiulnd tn licterinlnc wliiit Mighfiiig ntelimdH 
lire feiislhlc for iilrhoriic rockelM, The ciiMenllid prnh- 

leiiiM Involved in HilMipieNlloiiliiivc In do with hnillMtlc 

fnrimdiiM, iiitiick iiiigie nnd skid, Hie cITeei of wind 
nod lio'gel imitlon, how thcNe viiHoiim fin'Ioi'M nll’erl 
eucli propoMcd Mighihtg method, loid imu tniekliig 
iiffceis iiml Im iilTecled hy Iheni, 
hi J’lirl III of Volume 2 cerhdn Mperinl stiidleM of 
ouHnhcidff cuulpincnt which were miiiic miilcr AMI* 
miMpIccM lire (IImcummciI, nnd ii report Im given of tint 
,//(d‘ itim/ysis nnd oilier /nifinwiUithiin nnd iliiimm 
Mlud/cs enrrii'd on hy Hie I’liuel, 'I'IiIm report Is eou- 
ecriied with moiiic lunthcmiiliciil prohlnniM which 
iu'Imc ill nttcmiilM hi cMthunfo the prohnhllity of 
dinunge lo mu nlrcriift or group of idrenift I'nmi one or 
uiiiiiy sholM from liciivy iinllidrcriift giiliM, llcinted 
prohleiiiM Mi'lMe in iilr-io-iilr hoiiihliig imti In idr.to-idr 
or gromui-lo-nir rocket lire, hut (he innjor purt of Hut 
iimliienuiHi'id nmdysis mo fur performed hns hceii 
devoted to prohleniMof link riMk. The empItiiMlM In the 
dlMiniMsInii Is on the ileMi'rlptloii of ii mefluMi for I rent. 

Ing pi'oldeiiiM nf rlMk, sliiee Mpeellle inimerlmil com 
elilsiouM fire likely tn heenme ohsoleto hefnrn furtlier 
need for them mHscm, while the leeiitihpies hy which 
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tho wmilfw WHI'I* nhhUinxl will ho uw'fiil InnR m 
wodiHiiiM wlilfili cl(i«ti't(.v hy ni«'iiti3 of Hyhjg fmjjmniilx 
ui'o ill (WO. Tlif «trli(lital I'xiwrlini'iifiil iiiforinttlUm on 
wliicli tlin Pnriol coitipiitiiilHiiM ivoni hiimiil minio fniin 
n viiHiity of MiiiiffOK, ijvlnf'ipiilly Ai'iiiy, Navy, 08111), 
iinil Hrltlwh wiiiirt^, Tlio Enii'I’d olili.f lumt.illintliin 
wa« llici (|pvi!lii|)mi«iit, (if I'liinniiliiHimiil IiwIiiiUiimh 

wlili'h I'oiilil iiK I'lii'Hml Ihi'diinli iMifoi-n tint pi'iijiHtt ho- 
ClUllfi (tliNullllO, tint Nollldfloil Ilf |)|)|'tilldllf IIXIIIIIplliH, 
Iiiiil Hio iiiipIlmMnim iif tlui I'liinpiitutlomU iiwIntlipicM 
to tlin KoliH'ttHi nxiuii|ili*«, (Vi‘t.iiln iipplli-iitlitiw of tlm 
liniliti'lyhiK Mimn'y in tliiiiwfoKi.il mill phixImliy.fiiWMl 
nIioIIw, mill to |iro\liiiity>fiiiiiM| roi'kotM iiro lii'ro r'v 
poi'Icil, 

Aiiotlioi' iniijni' f|i<ii| |„ n,,, ^yoi-k of tin* 

I’linol In thill, (if MiUlmimIml Shv 'ii% I'l'poi'tod in 
Voliiino A I’l'iimi'kiihly wldit vo , -i -if itriihnlilllty 
mill Mt.iillntli'iil iliVl'ntiKiilliiiin (vii»i l'lll‘l'll■ll out |iy ||ii> 
l•ml('l. TIii'mc !iii’('ntlt(iitlniiN miiK(*(l friini Mio i|i*vi*lo|i< 
iilciitiof Niiin|illii)( jiin|)r'i'tloll lilaiin In I'oiiiii'i'llon with 
promiii'iiii-iit of iiilllliii'v niiil.oi'liil to cvlciwlvi* hIh- 
tlntlciil HimlymiH of I'oinliiit. ilntu. Of tlii> PiiiiiirH MM 
Htiiillon, M I'Kliitcd III |l|•Mllll•llln In |iiniiidililty mid 
ntiiilntlcid iiiiiilyHlu. 


Navy, mid NOIK' «i'imi|W IntnroMtod In hoiiil)lii*| mi- 
oiimi'y |)!•ol^lon4H, An tlin wnr pi’ogi'nMnwj, an iiniwiia- 
IttK iiiiiiiIhii' of l•o^llUJHtM omno fi'iim tluino Ki'ijiipn for 
ntiidlon of nil kiiiilN of niuiiii'iiiiy iiinl oovoritKo pi'ob* 
loniH lu'InlnK in tmln hoinlilng, iiriui homblng, pnttorn 
honiiiiiig, giiiiloibiiiinnliii iiotnlilriKi liiiimullHry lioinli" 
lug, mid «j on. Hy I,ho imil of tho ti'iii* tlin woi'k In thin 
Hold liitd gi'owii to llio point whoiii tho iimjor offoi’t 
of thi'oo 1‘iinol l•ol♦om'(?ll gi’oiipn wiin hohig npoiit nii 
iihiotoon ntiidloN doiiling with |ii'ohiihlllty nnd ntiitUtl- 
Old iiMpootn of hoiilhllig pl‘iihloinN. 

The iiioihiidN nnd riwilln dovolopod In omogniy 3 
iin* of niiioh hrondiw Intomit liimi tlmt imnooliilod 
with tlioir wiii'llino iipplli'iitlonH. During tho wiir, It 
wiiH rorognliiod liy llio Horvlcivn thiit tho ntitllMlIi'iii 
lo('l(iiii|iioH wiiloh Wore dovolopod hy iho l*mio| for 
Army nnd Nhivy iwo, on lli(> IminIn of dio now llioiiry 
of Hoi|iioiitlid iiiiidyHlN, If iiioijo KHioriilly iividliihlo to 
Industry, would liii|n’ovo tlio (|iiiillly of prodiiotN pro- 

..I for Iho HorvlooM. In Moroh MMrt, tho qnnrtor- 

iiiiiNtor (h'liond ivroto lo Iho W'nr Dopurtnioiit llidimn 
ollioor lor NDHt' ii ioiior oonlnhilng tho following 
Htiitoniont: 


Tho Work of tho Piiiiol In innilionnitloiil MiniUilea 
{'Oil ho gronpod hiio tho following innjor oiitogorh‘M; 

I. fkunhiog ni'iHo'itrif roMom'rh, 

U. Ikivloiimriil Ilf MtoliMlifnl mHhmU In itiMpoolioli, 
roMonrolii nnd ili’vidopinonl work. 

;i. DovolMpinont of now//rr r.//V>r/ liihhH mid dlo' 
gritniM for iho N'nvy, 

I. MimrlhoiviiUM mIiuIo'm roliiling to Mproiid oligt h 
lor tin'iif'ilo mihuin, kml oofy/oa/or ooroi/ lorfwihi iilhiokM 
ngidiiMt nimionvoring hIiIiim, /mo/ mi'nr r/rmnnrr, per- 
forinmiro ol hi'nl-hmiioig (/ronv.,", Mroro/i /o'o/i/oom, vorl- 
floiitlon ol ii'riitlii'i' fiirrii\filiug for nillltiiry |mr|MHOM, 
prnoodiiroM for toMtIng mHmiHrilii if r'//i/twi'roM, dlMlrh 
hiitlon ol Jiijuno'iiti luiUiion Imuli'iiffn, ole, 

III tliOMo lour iiinlii ridognrli'M of worki rutognry I 
roi|iilrod hy for tho grontoMt unioinit of onorgy, fhU 
Holh'lly hnd IIm hogliiiiing in n fnliiy Miinili Mindy 
niidortiikoii for tho Arinmnont Ijiihoriilnry, Wiight 
Mold,oil Iho iloMign of uooni|inlor for doti<rinlnhig Iho 
nplinnnn Mimoing of IioiiiIm hi n I ruin of honiliN 
droppod Irnni ii lioinhor In iittin>king ii givon liirgot 
nndor Npoolllod MondllloiiH. Tho Mindy wiw Mlnrlod In 
ItMJ niidor DIvImIiiii 7, N^DHD, mid wiim IrmiMforroil 
lo tho Piniol wiion tho Pnnol wiim iirgmilMod. In pni'' 
xning IIiIm Mindy llio group working on It omuo In 
oontnot with IndIvIdimlM In inoro thnii n donoii Army, 



ll> iiifikihK III)** liifiiriiiiill'Mi HVitihitiilD Id (jitHrliiriitHMiitr 
ronimciorn on no iiiii<ln><xllli>d hiiHlei, iIh< imilcrlnl oiiu ho 
whloly OMoil liy llioNO oiioirnoOirH In iliolr own iironimn ooolrol 
mol Iho omro |ii'ooom» iinnlliy rmiliol oonirnolori) n»o, tho 
highor Iinnlliy liio (joiirionniiMior t'oriw I'lni Imi iinsni'oil of oli* 
liiliiiiiK fi'oiii n« ooiilmrlnm, t'or, liy mid Inigo, iliii Inodo onn«o 
of iioiir nnnlliy l« iho lioihlliiy of Iho ninniifnoinror in ri'tilluo 
tthoii hN tii'oooNi* In fnllliiKdowii nnlll ho Iiiim ninilon ooimhloi'io 
hlo <|l|nllllly of llofonllvo llollin. , , , Wllh ihoimnillln of ooll. 
Iriiolon. |m"lnoliig niiiMnniinnioly IiIIIIiiiim of ilollnm worili of 
iM|ni|iiiioin inioli yonr, ovon n 1% lodiionon In iloloollvo nior- 
ohmiillMo wioihl lonnll In n gioni nnvlng lo iho ciovoiiiiiioiO. 

..Ill' o((|Mn‘loiioo wllh noniioiillnl Mnin|illng In Iho (iioit 

yonr, ll t* llio ooimhlonMl o|ilnlon of Ihln ollloo Ihni nnving* of 
Ihin iioigiilindo oiin ho ninilo iliioiigli whio iliNMiniiliinItnn of 
noiinoiiilnl niiiiiiillng |ii'ooodni'i">." 

Dn Iho IiiimIm nf iIiIm inid Mhniliir nuiiioMlM, tho 
PiiiioI'm work on Moiinoidlid mntfvMlM wiw di'i'!.,MMi(lod, 
iniil tho I'oporiM inontliinod nhiivo worn pnlilloiiod. 'I'lni 
tiiiitrlorniiiMlor (hirpM ropnrlml In Dotohor MM /1 thiit 
Id ioiiMl 11,111)11 Moimriilo limlnliiilliniM of Noipionilid 
Minnpling jiimiM hml hooii oniilo mid timl lo tho low 
iimiitliM prliir lo I ho oiiil of tho wiir now InMlidlnlloiiM 
woro holiig nnnio ul Iho riito nf ftoi) nor month, 'I’iio 
miixinniin innnhor of plmiM In npormloii MlinnIliiiiO” 
oiiMly WIIM nomiy MiMM), 

TIiiim oxtoiiMlvo iiMo witM iiiinlo liy tho Army nf 
Moi|iii'inlid inndyMlM um n IiiimIm I'lir Ninnpllng liispoothin, 
It WHM Id tliij-uiipioMt Ilf Novorid Niivy hnroiiiiN that 
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tho Pnnol uinlcii'todk tcj Hnwsmblft h mitiiiiHl m'ttlnu 2, ft, 8, and 11 nf NDllC *; Joint Amiy-Navy Tarpst 
forth procmhirPM to bn iwwl not only with (Irotip, Army Air Foroow Hoard,' Proving flrtumd 

mmpling hut almi wltli «lngki and doiddn nnmiillng (himmand, ICglln Flph!, AAFj Opnratlonnl Analysli* 
plans. As an osicuislon and ospanslon of this inaniial, iJlvlsIon, Twnnthith Air Foro«>, AAFj Combat An* 
tho Panal iiiniprtook thn prnparatlon of ita mono* alysis Unit, Htallstloai fhmtrol, AAFj OfBnn of tho 
graph, MampUiip Jmimrlkm, Tho niunograpli, Terft* QiiartorinaatordMimral; Navy Ah'IntnlllgonooClronpi 
n(qm» (if SMiaHeal Anntyai», prosontH a varloty of Navy Oftoratloiml Ilowmrch (Ironp; and tho OnhW 
statlatloal motlnxis whioh havo lHH*n dovolopral, or MIsNlin Commltttw» of tho Joint Ohiofs of Staff, 
adaptod from morn gonoral inotbodM,f(irdoallng with Mon from aovoral of tho Panol'a rosoareb grotipa 
various Mtatlstloal probloina wldoli havo arlaon In aotod a» oonsultanta to thoatt varloiM agonoloa (at 
ooiinootlon with rtmoaroh and «lovolopmont work. porhals riiiiging fr<im tw<i months to two yoara, In my 
Tho work dono In eatrgttry 3 was of highly simolal- opinion aomo of tJio moat iiaoftd aorvleo whioh tho 
land long-rango latcroat to tho Ofiloo of tho Com- Panol was ablo to roiulor rnmo about through tho 
mandor in ( Jiiof of tho U. H. Floot, Aflor tiio work work of thoao mon In thoir oiipaoltloa aa oonwdtnnta; 
had boon rarriod forward undor ibo dirootlon of tho tho offoollvonoaa of tbia work bioroaatal oonatanfcly 
Ihuud for noarly t wo yoara, a rrangoiuouta worn nuuh« unt il tho orui of tbo war, Tho work of thoa«s mon variod 
to tranafor and oontlnuo tho work undor a oontrnot, widoly: aMalatanon In aottlng up sampling Inapootlon 
offootlvo Juno 1, lUlft, hotwN'ii tho Navy mid Prlnoo- plana for proouromont of matftrlol, iiolplng In tho In* 
ton Uulvoralty. During tho timo thia work waa imdor trialuollon of a (piallty oontrol ayatom In r««ikol jiro* 
tiui Panol'a dirootlon, a sorloa of nino baalo roporta diiotioo, svorklng on doaigna of oaporlmonta for toalo 
waaaubmitiod to tho Navy. Nona of thIa work, whioh ' goa boinbiog, mating ooiitroliod mlaalloa, oooporation 
waa only partially oomplutod undor tiio dirootlon of In tbo propnvatlon of an inoondiary mamiid, and 
tho Panol, la roportod upon hi tho Panol'a Hiinunnry doioua of othor projiada. 

Toohnioai Itoport, 1 onnuot loavo tbo tupio of mathomatloni atatlatica 

Cortaln of tho atudloa In oatogory 4 aro of aiioh without oiuphnalaing tho poworfol ynt aovoroly prao* 
Ilmit'Od Intoroat that It haa btHui oonaldorral nolthor tioai rolo wliioh this ruiatb'oly young hranoh of ap* 
ttpproprlato nor worth whilo to rofiort upon thorn jillial matbomntira haa jilayod In tho work of tho 
horo, Aooonnta aro givon of tho work whioh rolatoa Panol. Tho tooia of tho probabllitlat and itatlatlohin 
to torpodiH'N, tnnd mino oloaranoo, nrid tho porform* havo boon appliiHl to an aimoat imbolltivably wldo 
anoo of hont-homlng doviooa. army of probloma. Probability analysis plnyod a 

An Important adjunot of tho iirobubllity and fundamootal part in a priori invoatigatioo of various 
atatialh'id work of tho Panol waa a ahitlatlonl oon* kinds of wonpons and taotlos stiidlod by tho Panol. 
suiting aort'h'o for vorloua Army, Navy, nod NDIK3 Aa tho war progroaaod and thoao woapons and taotlos 
ngonoloa. ytouongh aonio of thia iHiiiauitlng wna donn worn tostisl at tho proving gronnd and triod out in 
In ooiuiootlou will) formal AMP studios nod projoots oombnt, tho nUHiysia of tho obsorvationul d)ita hn» 
In snoh a way that tho rosults aro ndofpudoly roportod oaoui prhnorliy statistioai. Tho work of tho Panol 
In original I’onol roports or tho Panorn Hiiuuuary suroiy iodlootos that tho Army nod Navy will do woll 
ToohulonI Itoport, a largo frnotion of It. was Informal in thoir rosoaroh,dovolopinont,and toatingof woapoiis 
and tho rostdta of It aro to bo found In r<iports and and taotlos to soo to It. that tlu< ttM)la of tho matho* 
inoinoi'Hoda of nmoy agonoh's, pnrtloninriy Divisions mnlioal atatlsiloino aro not ovorloukod. 
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CliMptt^r 1 

AEltOBALLISTlCS 


1.1 INTIIOrniCTKIN 

T ill) liiwi'itMMKiN Ilf Ihi> ) 1 |I|||(>|| Ilf |mij|.|.|lli-M f|n.ii 
iVniii fiiWio/vir KUHN t'iiiiHlllHli<H ii hkiiIi.i'm liriuii'li 
III l•>i1l'^|ll^ IiiiIIInIIi'n wIiIi'Ii niny ijiilln iH'iiiiiM'ly In. 
I'Silll’ll HflWllHVlWlW. (VI'IiiIh I.NHOIlllltl flllllllN of lllf- 

li'i'cni'i' lioi u'i<i<i| (.liiNHiriil ('slf’iiiir IiiiIIInIIhn iiiitl iii>i‘(i- 

IhiIIInIIi'W III'!' IMIliNllli'I'I'll (ll'illW, 

1, Till' miiKi'N I'liiiiliiycil III ||••l'llll|||||Hlll•H iiHvi' 
lii'ini wliiiiM i'iiii)|im'i<i| wllli IIh' iiihxImiiiiii i'(Ti.|'tlvi' 
niKKn Ilf Hill (H'lijcclIII., DhiIhk WihIiI Wiii' II iIm'm' 
riiiiKi'N wi'I'i', III K'l'iii'i'til, nil KI'I'IIII'I' tlmii I.IHHI yil, 
I'lir Kill'll I'liiiKi'N till' i'(T('i'li.i Ilf I'liiiiiKi'ii III ili'iiNiiy, 
!i'iii|ii'iiit!ii(', itiiil ii liiii iiliiiiK llii' (I'liji'i'liiiy Mil' iii'Kil- 

kIIiI". MiiIIi'I ilrlfl iniiy hImii lie hi'kIi'I'Ii'iI, Hliit'i' llm 

pl'lljl'l'lllli V’i'lliclly |||||>N Hill |||.|.||||||< |i||ll|il||ll('i lIlH 

rcHiNliiiii'i' ... liy III). IiiiIIhI fiioiiiii.liiiiiiil 

to dll’ (lii'i'o-liiihcN imivi'i' Ilf dll' N|ii>i.i|, mill IihIIInIIh 
liii'iiHiliiN fill' dll' ti'iiji'i'iiiry limy llii'i'i'fiiii. Iih wrllii'H 
• Mil III I'lliNi'll mill I'lillltllli't fiii'IH |.’ii|'h|iiii| rilllKi'N, till' 

(I'liji'i'liil'y In ri'liidi'i'ly (liil, wi Him? I'liiiNiili'i'iitliiii of 
Nii|ii'n'li'ViiHiili III iillnw fur Ki'iivlly ilnili in iif iiiiiiiii' 
liiitiiirtiiiii'i'. 

It I'liii III' iiiiliili'il mil tlml It iiii'vliiK tiii'Ki'l limy Im 
lill 111 ImiK I'liiiKi'imliiK II liittlilv iii'i'lii'il Iniji'i'iiiry, 
iiK Ill'll m* III ulim-i riiiiKi’ ivllli ii tliii lrii,li'i'liii'y, liiii 
dll' ilillii'iilly III iH'i'ilii'lliiK dll' iiiwllliiii Ilf dll' liii'Ki'l 
iivi'i' II liiiiK lliiii' III IIIkIiI Ilf dll' iH'iiji'i'llli' mill dm 
liiiii'i'iii'iii'y III IiiihIiIhiiIiik hii iiIi'Iiih'Iii' uhii ruin iiiil 
liillK-l'iiliKn lli’i', III iiililldiill, dll' I'i'iiiiiililiiK Vnliii'lly 
iviiiilil iii'iiliidily 111' lull liHV III iii'lili'vn I'lTi'i'dvn iliiiii* 
I'K". 

il. Till' KH'I lillilfiil'lli I'lili liiiiVC Ilf ii|m'|'i!m iifi III 
iiiin-llflli Ilf dull Ilf dm iiniji'i'llln, mill dm illri'i'diiii of 
fli'o limy Im iil iiiiy iiiikIi'm of iikIiiiiiIIi iiihI I'li'vulloii 
ividi rcHiii'i'l III dll' illi'i'i'lliiii Ilf iiKilliiii Ilf dull |iIhI* 
fiii'lii, 'I’lm Imlli'l, llii'l'i'fiii'ii, liim Mil llildiil vnliii'lly of 
il('|i|il'liii'i' ivlili'li U dm vi'i'liii' I'l'Miilliiiil Ilf dm vnliii'lly 
lliililli'lnil liy dm |irii|ii'lliilil, iinlltiK iiIiiiik llm Iml'o 


fniilnrliilly wlini'nim In I'liiHNlmil ImlllHdi'Kf ii ttmiui 
niiiiNliiiif imiieKln vnlimlly nmy Imi imnil linnmiNo iiiiiiiiit 
liiodiili In iinKllKlIil*'. 

If, Till' Kiiit-niiiiiiilliiK iili'i'nifl limy ii|inriiln uf miy 
nidi min fi'iiiii ni'ii invnl In |II,I»IMH'I. ('iiii«ni(iiniidy llm 
iili'ilniiNlly Ilf din|iiiliil of (Ii'I'Iimn nil lm|iiii'liilif nffnnf 
on dll' I Inin Ilf HIkIiI him I dm ollinr liiilliNlin iiiiiiiilillnN, 
III i'IiinnIi'iiI IiiiIIIniIi’n dm poliii of fli'i'I n iimmlly nl nr 
linin'NI'II Invnl, iinil vnrliilioiiN In Ntiiinliiri) I'iitiilldniiN 
of iii'i'NNiirn mill lnin|inriiiiirn nf iliiii piiiiif urn liii- 
piirliiiil lini'iiiiNn dll' rmiKi'N urn IniiK. 

Il 111 i'IiinnIi'iiI IiiiIIInIIi'n dm hxIn of n priijni'llln 
iniiki'N II Niiiiill iiiiKin ividi dm linrn uxIn ivlilnli m mInii 
llm (lirnndiiii of ilnpiii'liii'i'. Tlin hiikIi’ linhvi'nn dm 
iixIn mill dll' ilnpiii'liirn illrni'tlnn In I'lillml dm intliiil 
//nm, III Urn friiiii iilrlnirim khiin dm liillliil ymv In frn- 
(|iinndy Iiii'ki' ImnmiKn of dm iniilnrlnl niiKln Imfwi'nii 
dm rnNiilliiiil illri'nlloii of ilnpiirliii'i' mill dm Imi'ii 
iixIn Ilf dll' Klin. Anroilyiniiiiin mill K,v>'ii"i’n|»in nf« 
i'nnlN«" urn imnniiliiidnil. 'riin IiIkIi i‘riiNN-ivliiil fnrnn 
Ii'ihIn III dm iilinimiimiiiin of ivimliiKn Jniiip vlu prn- 
i'I'nnIiiii,'^*' mid dll' liii'i'niiNi'd di'iiK liilliinni'i'N lln' 
diiin Ilf IIIkIiI NllKlilly, 

A, hir iilr-lu-iilr lln., nliNiiliiln wind dm iiiiidnii 
III dm nil' iiiiiNN Midi iVNpni'l In dm Krmiild IiiIn no 
nlTi'i'l nIiii'i' liolli llm iilri'iiifl mid dm priijnndln urn In 
dll' Niimn nil' iiiiinn. 'I'lm nlTni'l of irinitvr wind In, iiiuv- 
ni'i'i', nioNi Iniimi'liiiit. Iml n Inillnt Im lirnd NldnivlNo 
li'oio nil iilrni'iill iiiid knpl In \ lnw friini dm khii piiHl« 
don, It Ni'i'iiiN III liiK I'lirllmr mid fni'llmi' Imliliid mid 
(i/</ii'(i/'N III iiiiivn III n piilli dint niii'vi'N rniirwill'd. 
Aniiiiilly, Il In oiovIiik In ii NlrniKlil Him ■''vIlli rnNpnnf 

to dll' nil' IIIIINN lull fidiN III knnp |im’n wllli llm llrliiK 
iili'i'i'iifl nIiii'i' Ii In di'i’i'li'i'iilliiK Imi'iniNn of nil' rn- 
NlNliinni', 

I a TIAIK Ol-’ ri.UilIT 

i.a.i itoffirt’iH'ii HyMtoiiiK 


iiJilN, nod III dll' vnliii'lly Niipplli'il liy dm moviiiK Kim It.. llm liiillnf In lonnlnil liy mm or dm 

nioini , iiclIiiK III dm liiNlnnliiimiiiiN illri'i'lliiii of mo- odmr of hvo rnfnrniu'n N.VNlnniN, Tim tli'Nt NVNiniii In 
don, III m'l'oliidllNili'N, fimn, fim liiltliil npi'ihI viwIi'n flxi’d In llmnlr iiiiinn willi oi'IkIii iif dm kiiii'm'ponIHihi 


msiFi 
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AlCltdOAIJ.INl’K'M 


ftt t.h« iiiHliiiit isf fii’fl, An itjtllmtotl in F1kiii« I the 
puMliinti of tint hiillnt nt. nny tiiHlnnf. ix HiH’iiifioO hy 
tlicj two Hiiiool (!iMmlinii(4'« /* tiint Q. I' i« mniMuml 
nlim(( thn tliio of iio|mrtiii'n to u [xilnt illnwlly iU)ov«« 
ttin initint, nnd Q lx inoaxintMi from tlilx point vnrtl* 
liiiliy (lownsviu'd to tlu> biiilnt. 'I’lin mrino i'ovoiimI iiy 
tlin Inditd. In tiin iiir nuixM lx itpproxlnnitoly /*. Tlio 
nrinidiition of (tnii Ihi kIvi'Ii by nn iminnitii iuikIo A, 



PLATFORM MOTION 

I AM’iilmKInllc O’fi'ii'MiM'nyxIi'Miii, 


tiKMixio'iul ill n lioi'inonliil |iliinn I'iockwixii froiii tlii< 
diroi'lloii of niolioii, loiil by iiii I'loviilioii iiiikI" A' 
loi'iixiii'pil poHlilvoiy ii|ovtii’tl In ii vorlii'iil |diiiH\ (It 
lx liM'illy iixxiiiikmI I lull llio idi'i nifl ix flying xii'iilKlit 
mid Invol.) In llio xoi'oiid x>’xli<ini tln< oiIkIii (tlio 
poliil of l'^•f(||•l'nn') iiiovcx H Itli I III' voloi'lly of llio khii 
pliilfoi'iu III III!’ Iiixliiiit of lii'o. Tlio biillot'x poxitlon 
Ilf liny Inxiiinl lx xpocillod liy ii niiiuo It, wliloli ix llio 
iIIhIiiiioo bolwooii kh" Mi'd biillol ill flint tiino, iind 
by tlio Inloi'iil iiiid vorlb'iil ilovlidtonx from tlio boro 
itxlx A Mild fA onllod tlio biillixllo ilotlootloiix, In priio- 
tloo, I) Ix liiillxtln^:iilxlmblo from llx iirojoolloii on tlio 
born iixlx, iiinl It ix llilx prnjootinn (wliioli ix tlio I) in 
llio IIkiii'o) lliiii Ix onllod fuliivi* rn/if/o in biillixlio 
Inblox, III llilx liillor xyxtoiiii llio boro nslx ixxpoolllod 
by tlio iikIiiiiiIIi anil olnviillnii iiiikIox <'b> iind A'i„ 

i.'j.a DifToroittiul K<|iiHll»iiir) of !}io 

'riio baxlo biiliixlli! otpiafloiix omi bo nnnlo out nnixt 
oloKiiiitiy by tlio moiliodx of voolor nniilyxlx,'*'* In 


Flgurci I tlio lorigtiix P mnl Q may bo ropbwwi by 
vcMitof'x * P iind tj, HO flint if n vcmtor R Ix IntriMliiood 
oonnootliig tlio origin to tlio iirojoalllo, 


and 


R- P*bO. 
I'i •» u, 


\vli(<ro II Ix tlio liixtiuitanooiw xpood of tho biiliot, 
Axxiniilng that tlio biillot ’x axlx oolnoldox with tlin 
laiigoiit to Iho trajootory at onoU limtnnt, bo., iixxiim* 
ing wro yaw, tlio drag nil tho biillot oiuixod by air 
roxixtiinoo Ix givoii by 


III “ A';(ll’'t 

ri, 

wlioro III •» maxx of tlio Inillol, 
nil *• air ilonxlty, 

I ., •» liiilllxllo onolfloloiit of tlio 'I'yP'' A projoo- 

tlln ((‘d , wlioro f doponilx on tlio 

xliiipo and d Ix tlio dliimolor), 

A’/, «• ilrng ooollloloiil (a I'liiiotloti of tlio ratio 
of n to tlio xpood of xoiiinl). 

Till' innllnii of llio biillol Ix gnvoinod, Iboii, by tlio 
vootor oiiniillon 

ft A'/,aft 4 I' 

wlioro g Ix llio ... of griivlly, Tbo oom- 

liniionlx of Ibix oi|iiiillon urn tbo bnxlo oi|iialloiix of 
till* Iraioolory, 


,0. + (/, (1) 

Oft r» 

t.s.a Holiilioii of tliii I 0 <| lint Iona 
ill llm Sliu'i'l SyMiiMii 

To Inlogrnli' llioxo oi|iinlloiix, llio Hliioo! iipprin;*< 
malloii Ix nnnlo ax n llrxi xtop, Tlilx iipproNlmntlnii 
ropliioox II by a blob Ix xiillxfiiolnry for xliort llinox 
of lllglil, .\oy|, oN)(orliiionlx xinnv "Mlial A'« Ixglvon 
vory obixoly by hi ' for voloolllox liolwom l,l(A(l and 
U,IIAt) fpx. (Tbo ONproxxIoii for ibo ilrin; tlioii ilopondx 
on till* lliroo-liiilvox powor of 11,) Sbxing liinxo iwo 
IdoHx, oi(iiiilbinx ( 1 ) iiiiiy bo wi'ltlon 

)'• - - p/'l if) - » + (/I ( 3 ) 

I'l, f'n 


* la tlio loxl, H voobir Ix iloiniioil by biilil fiioo lypo niiil tiui 
iiiM(i!allii!|ii of till' vi'i'tiir by (Idlit-faooil (lalln typo. In iIhi 
liltiwx, a vwOirlx ilniinloii (ly iiinloiibitiiK iiiiil ilnlolbai of tbo 
niMliirlliio ulvcx dill iiiaKiillinlo of tlio Viwlor, 


I'ONFlIlMNTtAb 
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AKHOlUt.MNTlntl 


\vht'i'«, MOW, p in (li(t (ilr (li'iiwlly iclallvo (o h r<lHiuiiir(i 
hiilliHlln (loiinity )H' 111 |ioi' it|| 11, 

(2) lu'o lminjMll(il»»ly liiUiKmliln iitul ylolil 


I 

I " 


Pk* y 

2v„ V' " 


wIhmi' i'll In till' v'oliicity of di'iiiiHiiri', (Nnlulluiiiilly, 
/'ll “ Tilt* viiliii' (if k* tl(>()i'ii(lH (HI llic mill III 
l(‘llKtli citililiiyiMl, II' /' Im In lliiiiiMiiiiiiN nl' t'l•l•l, 
/>'* "» lU 18; If /' in In I'ccl jii'r him'ihkI, k* «• ll.lM)il72; 
itiul If /' In ill yiinlN, *» D.lllMidi, 

'I’lu' lii(i'i'|»ri’lii'l(iii Ilf llin Nii'iicliiri' nf ('(iiiiillim (il) 
In liilori'NliiiK. ill snniiiiiii p *• 0 iiinl iin ii ri'Niill ihi* 
lliltliil vi'liii'lly |ll•l'HlNlN III till' /' i|lh>(>lliiii. Ill nil', llin 
Ni'ciiiiil li'i'iii (III till' HkIiI Ilf I'liiiiilliiii fM) InII I'liiiNiniif, 
liilt till' ri‘i'l|ii'iii'i(l I'liiinii'li'i' Ilf lid’ iiflici' Iwii (('|•lllN 
Ilf till' i'i|iii(iInn nii'iiiiH Hint tlic ciiiinIihiI Iiun llliln 
cITi'cl fill' Niniill / Kiiil /’. I''(ii' II Niillli’li'iilly liii'Ki’ \'nliii' 
Ilf /' till' H^lil-liiiiiil hIi|i> lii'i'iiiiii'N Ki'i'ii, lint iIiIn fni't 
I'liiiiiiit III' iinimI III i'kIiiIiIIhIi iiiiivlliiillii iiiiiKi' nIiii'I' 
till' N|i('i<i| wiinhl fiiil lii'liiw llii< llnill fiii’ wlili'li llin 
IIiin'c-IiiiIvcn |i(i\M'i' Inn In viilid, llnni'vi'i', IIiIn viiIiii' 
nf /' (l('l(>rmlii('N 11 vci'ilciil nNyiniiliili' Ini' llii' liyiici'- 
Inilic li'iijci'liiiy iiNNcitcil liy ('(inniliin (1), In fuel It 
In ikiwnHiIi' In ilciliii'i' i>i|nnl Inn Ct) li.v nIiii'IIiik nllli 
till' liilliii'itr fni'iii 

, n -I hr 

t m 

r + i//' 

iinil ilMiliM; till' I tliliiili-hci'nniilll Miliilinli nf llii' lull* 
IInIIc |(i'(ilil('i(i,-"' Till' (IcliiilN nlll lint lie Kivi'M, ,\n n 
tinni I'l'iinit'K, In I'niiiii'i'iliin nllli eiinntlnn nnie 
tliiil till' n'lniiliiliiK leliii lly nf llie |(i'(ij('('lll(' nl nny 
liiHliinl cnii lie nlilnln('(|“" hy enin|nitliiK t//‘ ill, 
'I'IiIn I'i'Inelly In iieeileil in cnli'nliitliiiiN nf lni|iiiet 
I'lieixv, 

The ilet'lvnllnii nf I'ltiiiillnn lit) ileiieiiilN e<<|illeilly 
nil the lliliie-lnilveM |innei' Inw. h'lir |irn|eel|leN nf 
\ei( icily Inner I hull l,liftll fjiN I he nince Ki'iierni Hiiieei 
lii'neeihii'c iniiNl he iinciI,*'"* l''(ir e,Mini|ile, ii fi'iiliKhih' 
lil'njeelile Iiiih lieen llili'iiihieeil fiii* ti'nlliliiK inii'iniNeN 
which NliiillerN ii|uni hniniel,"' 'I'n nvnlil iIiiiiiiiki' IIn 
veliiclly iiiiinI he ke|il Inn (lielinv |,AI)II f|»M), l•'nl‘ I he 
i'mIIIk'I' tl.lltl I'ViiliKlIile Mull T l I iirnjei'tlle I he HIneel 
fllliellniiN lim e lieeii cniiilillli il,*'" nii Hull li'iiJecInrleN 
tniiy lie ileihieeil. 

KlKiire 2 In ii iiniiinKmit! fur the i'iiin|iiiliilhni nf the 
tiiiin Ilf HIkIiI I. It iiNi'N the eniitliienliil linlllNile en* 


effleleiil (' nlileli In eniiiuteleil to fltn (iinintltloN In 
eijiiutinti (1) hy the ex|ireNN|(ili 

„ o.imip 

Tfi 

Ty|j|enl viiIiicn nf e# lire nlveti hy Titliln I. DoNiilto 
Ihe (i|i|mreiit iieeiiriiey n ltli whieli the iihnve vnliios 
nf f'd nre nIiiIciI, It nIkiiiIiI he ii|i|seeelnte(l timt thU 

T.ii(i,« I, t'lKwliniiN fur iv((l('iil nniiiiimllliiii. 


Cimiili'V 
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AIM MH 

IIhIII In. 

II, 41111**" 

•i.N?!)™" 

|'M\ IW 

\l' M2 

11.511 In. 

0.4 5H 

2,7IHI 

{|(•l■||ll(ll.^‘ 

AIM, Mdlrtl 
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2,2!tN 

tlcriinniy "i 

lit:, MdlM 

'2il ititn 
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2,1171 

ui'i'iiiiiiiv ei 

IIKIT, MdlMI 

tt linn 

11.2411 

2,,‘148 

Ui'rmiiiiy "i 

Al'T, Mdl7 

7.112 ntni 

(i,;ii5 

‘J,.W 

■lii|iiiii '• 


'ill iiiiii 

n. 2 M(i 

f.lHI! 

.lu(mii '• 


7.7 Mini 

ii.'Jiit 

2,4211 


eiM'lllcleiil vnrh'M Nninewhiil fmiii niitiiiifiu'lnrer In 
l•nlnllfllelnrer iiinl ei'cn frnin Int In Ini, An It U ile* 
lerinhieil hy e\|ii'rlnienliil IIiIiikn, It iiInii i|e|ie;iilN nn 
Ihe I'liiellllniiN nf ihni lIrhiK, 

i.ii.i 'I'inir of KHkIiI in the 
Holiilivii SyMlfnii 

The illNi'iiNNlnil nf lime nf llliKht inny he enlieliiiled 
liy kIvIiik fnrmiiliiN n|i|irn|)rliili' in Ihe innv'lim eii- 
nrillinile NyNlein ileMerllied In Heellnn 1.2.1, 'I’hiM In 
I he nnliiriil NyNleni In iinc In nlrhnriie uniinery, (The 
HIneel derleiillnii Iiiin ihe teelinleni iidvnlilnKe nf re* 
ilneliiK till' in'nhleni In Ihe eliiNNleid eiiNe nilli it 
|irn|)erly ehiiNen velnelly nf (le|iiirliire,) In the rein- 
Ihe NVNiem the hnre nsU nniy he H|i('ellled hy the 
iiiikIi' tl whli'h It innki'N with the direelhin nf inntliin. 
I'hideiilly 

eiiN II eiiN .1), eiiN h\, (fl) 

The N|M'('il nf i|e|mrtiire In uleen eliiNely hy 

/'ll I'll T Vif niiN III 

where I'll In the itimiRle velnelly hn|mrled hy the prn* 
|ie|liii.; Mild I'n In the true nf/N/wed nf the llrlliK idr* 
erid't. 'riie e.s|)reNNlnii 

/t •*• /' — ('nf eiiN 0 

In iiInii It unnil H|i|)rnNhnitllnn. With the nld nf tliCNe 
exiireNNlniiN, ei|iiiillnit (!l) nmy he written In the fni'iii 

l>v,i eoH Of® - {I'l, — iil))l + I) m 0, 


('ONI''!l)|':NTlAh 


I I 






(‘'»''i l»vo«tlKul.liig niimi'Hi'ftlly thfi (ipiwislmiitlons 
P « ^ v^^nT 1/ ! 4 . '-'i CON e. •'» viiliio 

^ »'u j/ltKKJ ll/ji(!*\ 

If only te'ViuH uf (Im first (irdm' ari' urtwirvad In (tm ^ /j *“ 

ospiiiiHlait (if tha Mmidh’i' (if t int I mi r(i(its <jf ilii! ..,1,1.1 1 n 1, < 1. 

((tiiiflrotlc, ilia viiliio ' iicaiirafK fur Mki riitigiis iind sihwiIs tjf 

,, r .. _ tiudlcui Ininiit'liuiff?, 

/1 1 X n 


((tindroflc, ilia vidiio ncaiiridK fur Mki riitigiis imd sihwiIs of 

,, r .. _ tiudlcui Ininiit'liuiff?, 

I'n-p/JL (Kn-pWj THAI 

Is (ilifidiKnl,"* Mdi’ii i(>llii(»d mirk miidd umpliiy two ' **** 

t(*riiiH (if I l!(M*Kfii).iiHi(iii mid wiiidd ('(irrci't/> liy sill ('xiircHsliiii fur tlKMiiigli* If' siditi(f)d(<d iit tim 
/4 foi'fill’III Idgli (>l(*viiti(iii, ‘ K'lH liy flic liilcrid lndllwflK (|(•fl('('tl(lll imiy |ii< do- 

diKHNl, Fur fimiii (Ire, In tlii> nliHCiicn (if gravity, 11 
l.a IULI.IHTH; IIKFI.FC'I'ICINS KHu Iiiiiniit III Iiiilfiirni niiillnii Is nliciid nf (lin lii'illnt 

III llini* / I1.V llin illstaiici! 

Im'I.i Anglti HiiIHimkIi'iI hy (friivity / /> \ 

Drop ’ 

I'lgiii'c d hIkiws (lie Iriijccfiiry ri’ldflvd Pi (he iimv* This |m llic d|Htiiiii'i< L in Flgiirn I, 'I'lin cxiiri'SHldii fnr 

lug giin. 'I'lid(I 1 h|iI(|('(||ii('IiI df l|ii< iriijiiclury friiiii llin fids disliiiii'c iirlwits ii|)iin iiiiting lliat In lli(» (iIimciici' 

(‘xtciidcd lidi'd ii.\Ih Ih calldd llic tiidlUlli> (l(•|ll•(•lilllt. '»f nir rcHiMliiiicd lli(> ilnii> iif tllghi wnidd lin /'//'u 

'rids Idliil ddtli'clldii is d(>i‘dni|i(iM('(l Intn a liitdnil d('- »iid ilia gnu iniiiint mnilil ri'iiiidii nlii'iiiii iif Ilia IniF 

llaalliiii IF ..I IIS II grain alirla lira In Ilia fi|,in(> !af •"*» Tii dliliilii Ilia iiiigla snldand(>il liy H' I'lir iniii* 

licam lira, L iinist lia f(irasli(irlanad liy sin U, ivliara 0 
Is dalliiad liy iM|iiatldn ffi), mid iIIvIiIimI liy D. Tliasa 
dliariilliiiis giva 





H* - IIMH)' 


;('-0 


In inilllradlaiis, Wllli tinndd nl i'(|inilldii (it) iind ilia 
iipin’KxiiiiiitIdii /’/A,~ „ IF aim lia liniiiglil In 

ilia fdrill 

id .,wJ'*ai'ia'^sln 
M - AIM) , (S) 

(* ' ft 

wliara 

('■" ), 

or rmt \ y/ / 

" ... .. I, rdnslaiit v.iliia is nssigiiad t.i N liy 

dalariiiliiad liy Ilia hdin axis mid ilia diraalldii nf ''ll■"'■alllld lira, a„ - and l.y 

'•""I".nil Inl.i a varllaal (lallaalli.ii II In ay ifiin V.'l ’I!! " , say, I),A mid ini iivarnga h of, 

It vi'i'liaiil piniic llirdiigli Ilia prdjaallla. My Flgiira I ll .^’,.11 ' ' 1 , "*•’ 

Is saaii Hull Ilia ailgla siililalida.l l.y ll al Ilia giiii Is 

II -A IIIIMI^'*''"'^^’"', 

. .. , , . , ^ *"*"* hihI 

In inilllriKlIiiiisd' Hiil.slllnting (J fi'diii (>i|tiatldn ( 1 ) of lh*(lpi<||oiiN 

*' l,(XKl iiilllli'iidliiiw •« I indliKi. Ill iiaiiiil giiiiMaiy Ilia iiii'- 'File Irajaalnry dispiriaaiiiani iinuli<s IF inid fl will 

pCMxidiiiilMiiii Inn m ^ ft UIhI Hill fy fs Hi’if Uniiullv ‘A'iilu .1 i <i ni(*M w H lllMl ir Will 

mil. rmiiiiiaiil liaaiiiiw „niia sKiiill sisa (if (|(t||,l,.nan iinglas, rapl'csaiit CdiTaalidliH td Ilia liiajdi' Itltldllg 

(Mils iliiTai' sllgliifv frail. (iillliriiiliiiiiM, (ViiMi mils » iliMi", idln'vinKm (ivldali iilliiws fnr largaf mnllnii rnhlive 
lh*H0n titlttl IHilit m 1 ilHMI lUlKtriMtlHhM.) In Hm irim Ittniiii# \ ll. I'li.ii .. ....i. ii.. . r . 


a ^ HHH)' 


In inllllriKlIiins," Hiil.slllnfiiig Q fi'diii (>i|tiatldn (1) 
*' l,(MKi iiillllr.idliiiis m I I'Hili.ia. Ill iiiMiiil giiiiiiaiy tin. mih 


In Ilia gnii lUdiint). Ill faat, railing any ralatlva targat 


(‘ONFIDFN'FIAI. 
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flfM Mtmopf IN TIIK OC THIS I'lfOJIlCWIf.lS 


motlorji^ f h«iy iiw llutinwil vin tho nltning AlbwHtir mi m* 
Ipftds. For, if» terpt b piwlug n, homhi'i', i,o„ miilii- 
tttinlrig tlio wimo ooiirm< niitl uproil btiii not niMtiwNiirlly 
thn miimn nltlttirlo, ihon flm torKtii donm not movn iw 
wnnn from bt^hiiul tlm (pm. NtivnrtlHiloHK, tim bom 
nxln miiwt bud tim tnrKnt by tim ))ro|)or viilimH of IF 
nnd u to nistim n hit. 

In iomo (fttww, Hiicli UN in Pxporlmi'iitnl Ntndiiw of 
KumiigtitH, tho vnliu'M cjf tint biillbtio currtHtllonM miiHt 
fwtiimntly bo obtnltmil on n mnMM'proiitmtlon buttlH. 
It lx tlmn doHlrnlilti lo coijHtrui't spoolnl i Imrix, oidiml 
for wirli of wbirli iiltKudo, x|WH>d, 
mtiNilt) v’clority, lunl ludllMtlo lUHdIli'loiif nm flxod, 

1 Itmo nro ximrlalliiod toolx, Mom Dioimriilly, roiiiplrto 
trojw'torlox run in* coniitriirbHl tt ifb 'tlw iiid of a 
mmioicrtini mirli nx tlmt (tivoii In Finiim 4, iind W 
and a run bo rulrnluii'd by thn mrlliiKlx nxrd In Ibr 
ubovo drrlvitdotiH, If xncli nomogrnmx urr riinifidly 
nonxlrnrtml lo u Hiiltftl)lr xrnlr, limy nmy wril mplni’n 
tuliloN.'^ Tim nilvimlrtijr ibi. In tim llrxtblllly r* 
ttod i>g lire* out rrxtrirird to x|mrlnl viilimw, Tim tllx- 
udvimlitKo Ih I but niixlllitry ('uirnlutlonN inimt bo 
nindo. 


J.4 THK MOTION IN TIIK MMAIJ, 

OF TIIK l*HOJKf:TII.K 

1.4.1 ReiiMotiti for thr DiMoiiMMlon 

Tbo trontnmnt of tlio trujwitury In Himflonx 12 
mul 1.3 wn« miKmoxooido In tlmt It doxorllmd ilm 
gonorul rhurarior of tIm motion, widio noglooting 
cortnin <lolall«, It nux UMMitmod ibut im n projwillo 
loft tho mninilo of un idrborno gim- It bnmodlutoly 
tfH)k n|) tin' roMidtunt' dlroollon illolulml by oioniit 
voloolly iiiid iiropollunt voliH'lly utnl timn prmmiHlod 
on It Mitiooth, sitftly uroblng oiirvo tlifoiigli tin' ulr 
iimMx, 'Pldn doaorlptlon and tho roxnlllng formnltiM 
Inivo provi'd tpilto ndoipnito for proolw'lnvoxtlgnlbnm, 
Novortlioloxx, dm iioliml pndootllo him oortidn uoro. 
dynumlo nod gyrom-oplo pro|mrtlr.x tvbirb mom 
iioglortwl nbovo lint tvlilob nmy bo briody oxihwwI, 
'Plio two roiiHoim for xnoli nn oxp<wl(|on umt mm mtixt 
Iw oM'Inbi tlmt tho nioiin Irwjootory troutmont nimvo 
iioglootx no Importiint offootxj und In oortuln now 
nppllorttionx xnoli bohuvlnr In tlio Mumll muy In'oomo 
nlgnlliount. Ax un oxiunplo of tin* tirxt point, wimlitgo 
Jump luw boon oulonlutod und fonitfl to bo xo Itixlg- 
rilflount fiir tho mllbor (l.fiO projootllo tlmt tim offoot 
Imx Itoon dixmlxxf'd from pruotloal oouMldorutionx. In 
XHpport of tlio xooond point xnppoxo tlmt. u largo 


oalilmr gun firox upward at a low voloolty olioaon 
low to mliilmliMi i’oooll.»'< Tim initial yaw- lx vory 
lat'ico (48*) and tim (pmxtlon of llx damping In Im¬ 
portant If oontaot fiixox aro to fmmtiim. 

1 . 4.3 GonerMl FoNttirew of tha 
Motion and Dampinf of Yaw 

Tho inlornacopio motion of n hnllot Involvox thrao 
o/Ti'oIx (I) a vllinttion of tim ooritor of maxx with 
roximot 1,0 a inran trajootory, (2) a pmcoaxlonal mo¬ 
tion of Ilm axlx with rrapoot to tho oontor of mnxx, 
and (.1) a drift of ll«' oontor of nmxx to tho right of 
tho vortloal piano of dopartiim. All thn'o motiona 
imonr liroanM' of tho yaw, wbloli lx tho anglo at any 
inxtunt imtwwn tho iixlx of tho Inillot and tim dlroo- 
tion of motlim of tho oonti'i* of inaxx of tho liullot, 
Moro xpooini'ally, tho llrxt motion Im onnxod ley g 
oroaM-wInd foroo wliirli 1« anali^oitx (o tho lift on an 
alrplaim wing. I'lio xocond motitm lx aftrllintotl to 
tho drag wliloh lx, again, xinillor to tim drag on an 
alrplano whig, 'I'lm third motion lx ilim to gravity 
and tho onrvatnro of tho trajootory. Yaw, oroxx-wind 
foix'o, and tirag iiro xliown In Fignm 8. 



Itofori'o.xplalning Ilm inotioimdoxoribod ahovo, tim 
natnro ol tho hnllot ax a pototit gyroxropo may ho 
dixonxxod. 'I'hlx pofoimy lx attrihiilnhlo to Urn high 
mb' of Hpin, widoh lx fonttd liy dividing tim inuailo 
voha'ily hy tho twixl (iinmhor of foot of harml for 

.. birn of tho rilling), (For tho oallhor 0.80 AP M2 

till' xplii lx 2,IIUI rovoliilloiix por xoo.) Ovor tho xliorfc 
rtnigox of aorohallixtiox It may I a' xiippoxt'd that ilm 
xpin rati! dix'x not dooroaxo lint koopx Itx muixio 
vaino, Klgni'o 8 xhmvx that tim hnllot roxnmblox a top 
with a point ot xiipport at tlm oontor of maxx and with 
tho wolght of tho top roplaorxl by tho lirag. lly 
analogy with tlm top, a Joint prtiooxxion.al-iii}tatr|onal 
motion of tim axlx lx to Im mtpootod, Thix Imhavlor la 


aiNFIDFNTIAb 




1ft 


AKNOlUIJJMTICfl 


wiiivpiiimilly tit(ftorlRjliH»it by giving f|i«» initUirii 
ti'iuxxi by Mh! H{i (if till! bulbft iw nil I'tbryiilli! irmfidn 
iWHoolftted H'lth liVd (n» mIhiwii in )''lKitni (b, 



^VIlll till' iiiil(itliiii (if ttiiit llgitrc, III!' iiiKliiiiii(iMi|i(|i( 
y«w lx glvi'ii by 

4" ■■ of + 0^ 4* 3(1)11111'dN (k) ~ «,)b 
wilt'll' III In Ibc iiiiiplltitili' df llic itiiiiiiiini fuf mb' 
mill On In ill!' iitii|itl||ii|i) Ilf |||i< j)ri<(>(>nnldii (df mti* n,). 
Ibiili (4m|(>n (Iccri'iini' In millim iIiiiIiik llii* tlini' cif 
lllglil. I bin ibiiii|]liiH df Hill yinv In i'(|iiiviili'iit fd l||(> 
ni'lf-i'i'i'Hldn df II td,,, Till' niliiliiiiiiii ynw In - «„ 
mill, nliii-ft i'mih'HiiiciiIn hIidw Mint fdr (•iillbi'i-n mi 
Id .'17 mill III li'iini If Hi„ niliilmiiin ynw In bilHiilly 
HI’I'II II K'liinliin ncm, |( fnlliiwn tiint Ibi' |n■l•l•<•nnldln'll 
mill niilnlldtini iIiiiiiiiIiik mien iii'c I'liniil, ciiiinlili'ilng 
tliiil. (lie iiinxliiiiiin ynw, iii -f- iiii, wnn nol iK'i'd, 'I'Jic 
'lniii|ilii« fnclm, whli'li imilll|ilicn lliiinnitililniii', niiiy 
be nrlilcii III till' fdi'in 

(I - .V ') In 

W’lipmi*<ln fi ntnblllly fiK'bn'.d*" ili'iii'inling onnnnHiilly 
dll tlin riidiiii'iiln of liidi'lln mill Hii' h|iIii iif llii* iim- 
jiH'llli', /}«In till' nil' (li'iinKy, ntiil n In n I'niininift tii be 
dcli'i'inliii'il i'X|i('rlni(»iilnlly, 

1.4,a WIikImko Juiitfi 

111 In I'lfHi' fi'dfii dll' nbdvt' (linciinnldn Ibnt tbn nlruin 
of I he ynw niigln riilttlcH. (Tliln in tho iilnmi cdiitnllilriK 


tbf n*il« df (bn biillnt nriil tbfi tnnigont to tlin tm« 
Joctdi-y.) Hlunn tlm criwn^wbid ftimn nlwnyn natn 
mtllnlly niitwarii In tbln filmin If mny Imi oxirootwi 
tliiit Mil) (imitdp df munn wniibl bn |iulletl m'dijnd In n 
bnlli'dl |)Btb. It In lint no evidnnt tlnit Mils hnllctil finth 
will niifftir nil ovnmll nnifulm' dlnpliionment (wliidago 
Jump). Tho fdllnwlng illnounnioii nf tho {ibeiuiinonnn Is 
lioni'lntlo mthiu* thmi I'lgoroiis, 

I’dint nn itlHmi'iio gnti lidrlinutiUly to utiirliottixl 
iind fim. Then tho bilthd ynw fl,, In iw Indlwitod In 
I''Ikiii'« 7 . Hiipiinno, oiiiitmi'y to fnci," tlint tho nnta- 



oihiotion op 

PUtTPOPIM MOTION 

t’liM Klq 7. Illltllll ,VHW, 

tldiinl nitiplltinlo In noi’d, tlint tlii'm In nn ditniiibiu iif 
tbo Iimconnldiiiil rtm|ilitiiilo, Hint tlio offoi't nf gmvltv 
niiiy bo ni'Kloi'tod, niid tfint tbo biillot dnon iint nbiw 
down. Hy norndynninlo iinnlngy, tbo i*i'dn».wliid fiiiw 
limy bn tnkon |ii'ii|»nHldiml to tbo ynw, wlilob In 
oiinlvnloiit td (ho uiiglo nf nttiiok nf n wing. Holntlvo 
to tbo lino of ib'iHM'tni'o (l'’lgiico 7) monniii'o bni'l- 
Udiitnlly |ioi'|«'iiilloiilm‘ (n Ibnt lino mill (mnlHvo to tho 
light, mid inoiiNiii'o // voi'tloiilly |H>i-i»ondloiilm' to Hint 
lino mid |>ij n1Hvo diiwtiwmd, Tho odordlnntoN nf tho 

■Till' onnciillid iiliynlmd (lolnivloi' In nut idii.ivd by t(,o 
(wniiiniitldiw, ^ 


comiDmriAh 
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ItK H, lllil'hiililitl iH'iiJiM'IImU Ilf tii'Kf 

iiHUlti, (AIm’I'iIiii'M I'i'iivIhk OcimiiiiI illiiKrtioi ) 


(•I'lilorof iniiHMilf tlioImlint tire tlit'ii (r,//) wMli 
1(1 tiu' ilcpin'liiri* Him, If ihii |ll'('('t•KKll)llMl imi'liid I* 
n~', I III' i'r(WH-\vlii(l Idi'cii litiN iin lnHltiiHiiiii>iiiii4 l•l||||• 

IXMK'IHh III till' 4' 1)11(1 // (liicctldll!) U ('(IN «/ lllllt A'(! nIii 
Hi r('N|)i*('llv(>|y, Tim I'ltiiiilloiiN nl' nidtiiiii df llm 
I'lMildl' Ilf iniiHN dl' llm liiilli'l iii'p 

W . • A’fl CdS Hi 

tfr 

HI „„ •* Aa nIii hI. 

itr 

Tim i|iiiiiifll|pN A, a, and n iiic ('diiNfnnt by iinwiiiii|I" 
fidii, Ilciici' an liil(>u;ratidii tliat iinch ilia Inlllal 
viiliiaH .r ••//•• / "I no (I xhcN 

,1 /■'« A I . \ 

4' •“ , ( 1 — I'lW III] H » If* NIII h! )' 

fHH* mil \ II / 

l''i'dni flic I'di'in III 4', It In m ldaiit dial dm lidil* 
mailal iii'djcadiiii df da* Imlls '* wlilcb (i|i|)i(i\linali»« 
dm iMdtldii In IhhuviiI Ik iha Him (if di'iiiirliii'a and IIcn 
id dm liglil df IIiIn Him as \ linvad finin dm itnn. Mdra 
NlKiillli'iindy, dm fniin nf // nIkiwn dial IIh' nlidla 
IrajiM'tniy lia« NiilTari'd a ddwiiwai’d dlNiilm’aiimnl 
IIii'ihimIi III) iiiiula nf Aa iniil\ |■alHlMl«, TIiIn In da- 
wlndaga jiiin|). H'lia ('(Uniidimiillal nidlldiiN afc (Ii'iumi 
after t'Jiiii'f rali'iiladiaiN in I' iKuri'N ?< and H, 

Mvidi'iil iiidditlcadiai nf dm idmvi' aiial.VNlN fni' 
IKM'I , iiinviiid, and d(nviiH'ai‘d Ilia nlvaN dm intmniditla! 
if dm dniinli and IIinI imi HnuafN df dm i'IkIiI liaiid 
liraaslandi'd id HkIiI an«la« tnaiii'li nllmr, and If dm 
fdl'allngi'i'I n iiiiliilad ill tim dli'aallnii nf innniil inniinn 
niid dm Nai'dial liii>{i'r in dm dli‘((i'll(iii df fire, dmn dm 
diiiiniigIvaN dmillnu'diiii nf imjai lory dlNidimanmiil, 

Tim (liitiimii'r ttf dii' Ik'IIn fui' Niaiill iinliliiii'a |n of dm (idlar 
Ilf It la, 


HOmiSNnil, 



It In I'lanr dial witiiliifir Jump In riillmr a nilNiniinai', 
Tim idmiKaimnon In dai* aiiliraly In Inlllal yaw iiiid 
dm dlNidacaiimnl In mil a jiirnp, (In lanlii'alar dm 
raiidian Inlllal yaw of IiiiHi'In al dm iniiiasla nf a 
Kriiiind huh dim in biii'n I'li'iiniimi' laiidN In I'liialian 
diNplncaiimnl and nd IhiHiIn ii|i a dlN|)(>rNldn inillia'ii,***) 

Tim vvliidaKc jiiin|>, iin taniarki'd I’lirlii'i’, in Ninall. 

II may Im ('alciilidad by llm fnrinala *■'* 

>7 •" nIii 0, (H) 

I'l, /'.I 

vvlmri* f» dcjmndN dll dm iibyNical ('dii«lanlN df dm prn* 
jaclila, Typli'idly: li h, In 17 inllllnidlaiiN fdr calllmr 
0.511 Al* M'i, and In 121 lallllrndlanN fiir I’allbnr 
0,50 Al* MH, 

III Drin 

Td rniicliidi' dm dlNi’iiNNldii df llm dll'^•l' nidllunN 
IlNb'd In Hai'diiii 1,12, i/n'/l will be cdiiNldia’C'il Imre 
only In (|ii(dlliidvd l(•l■lnN. Tim plmiidiimiain In dim In 
Ki'avlly. Inldally Iba ('(‘iiti'i’ of ki'ih'Ii.v nIiii'Ih la ind\'i' 
diiwnward nmldr univll v wlilla dm iikIn nf dm biilh'l 
lainaliiN lidi'limailal, Tim Inlllal yaw alli'lbiilnd niily 
In iIiIn In llmi'iifiiia In ii vi'illral plnim and In niuhII. 
'I'lm biillel iitaccNNdN In dm i’IkIiI iiiid dnwii by dm 
iiNiiiil law id' Kyi'dNi'iipli' iii'i'i'i'NNldii. Mlimn dm Iva- 
ji'clnry In I'lirvcd, ilN taimi'id Nlnwly rnlnli'N diiwn- 
wiii'il, l•'lfl' dm Ninall yaw under eiinNlderiilldii dm 
pi'ci'i'NNldn pan be JiinI nIhw eiiiitiitli In kei'p pime wIlli 
dm laiigeiil'N ildwiivvanl l■nllllllln. Thai In, dm biillel 
keepN pnliidiiK In dm riulil. nf llm fraji'eliay, Cdii* 
N('i|iiendy die eraNN-wliid fni'i'e In iilwayN perpendh'ii* 
lar Id II verlleal plane and In direeli'd In dm duld, 
TImii'fni'i' dm biiilel diiflN ilna ly bi llm Huhl iiiidei' 
IIiIn foree, (h’dr eallber 0,50 IIiIn drlfl aiimiinlN In 
ftbdiit 7 In In 1,1)00 yd and nh may l«' imileeUnb) 


(’ONKII)KNTIAI. 




IS 

I S,I PhiloMophy of Htipit) Flpo 
Wonpotm 

With hilt finv liirgii (•nlll>(<i> (>!(i<<<pt|oiiii, in 
iiHillstk'M H hui^t (ii riinjij (•(iiitiiiuiiiiH m'lfiiiiiici* of 

biillotd) 1« (Hwctflil lit ft fiirKdt, Tho Kiioi'OHHlvn liiillotM 
will not follow I'lu'h othor In looiotly I ho hiiiiio inilh 
ftiifl iiH ft it'Milt ft iIIhihowhI pnttorn Im liiiilt up nt thn 
Ifti’gi't, Till* (Hn'cIoiI liiirmt or piittorn priiirlpio Ih 
biiiln In (ho phlliimiphy of iilrlmino fliv oontrol with 
Kinriil oftllhor Hiiiiniinltloii, Tin* oxpw'tftiliiii lx (hnl If 
ft larno iiiiinbor of biillotH iiro plnooil niphlly on ittnl 
rioiir It tiii'Kot Ihoro will Ih' it IiIkIi pioliiih||lty thiit nt 
loivHt Olio will hit (ho xttiiill xiili-iiroH vnliioi'iililo to tho 
Oftllhor boliiK iihoiI, 'I’lmt ihlH lx roiilly ii polllinilioii 
toolinh|iio lx ovliloiit from oporiitloiiiil xtiiilxtlrx linll- 
oftlhiK thiit ftiiywhoro from l7,tKKI roiimlM (H-at, 
Afrioii, oiirly Worlil Wiir II) to a.IWKI roimilx (H-ai, 
Piioltlo, liito Worlil Wiir 11) worn o.xponiloil por 
fl«litor xhot ilowii. ill oontriixl, with liirno nillbor 
proj(«o(lloH, olfthoofttoly nf\,| hiillvhhiftlly ilhvotoil, 
xiioooHxIvo liltx oftii bo xooroil on xhlpx niiKiilnrly 
urimllor tlnin nlronifl (nrgotx (U. H, Nnvy, (^oriil Hon), 

i.n .3 NNtiirci iind Or. 

MfHptioti of the PNttcrn 

III iioriiil Kunnory only ii oorlnln pnrt of tho (ofiil 
illxporxloii oiiii proporly ho iittrlliiiloil to biilllxllox. 
Thoxitiirillon lxxoiiiowliiii iixfollowxi In IniokliiKiiinl 
flrltiK lit an iilrboriio tiirgot iiii Itmtiiiitftnooiix moiiii 
point of Impftot fiillx to xtiiy on tho (muot xhioo It lx 
boltiK oiirrloil iilioiit by nlm wnnilor, ilollootlon orrorx, 
mid liixtriiniontiil orrorx, Aorobiilllxilox iniiy dixoiixx 
only thix nioiin point iif linpni'l nml, ovoii thon, xiill'or 
nn onltirKoinont on Itx oimoopt xhioo n koii iiioiint mid 
ft Kitminr will bo liitriMliioiMl, ThIx lx inxtlflod Ih>oiiiixo 
of tho liitliiooi'o of thoxo fiiotorx on tho dlrootlon of 
Imliot dopiiriiiro, Tii priioood xyxtouiiitloiilly ooiixhlor 
II moipioiioo of tliroo Kroiiiid i'X|iorhiioiilx, 

J. Hiifipiixo roiiiidx iiro (IiimI iindor prooixoly tlio 
Hiitno oiiiiditloiix of oxiirt iiiiil /ni/i'oiV/md ithii, Mootuixo 
of hiltiiil ynw nt t-bo iniiRiilo, iniiniifftotiiriiiK vfti'liilloiix 
in powilor ohiii'Ko, bnllot xhiipn iiiiil wolKht) iind piixl- 
tlon of tho ohiirKo, nl oortiihi pnttorn will Ih* koii- 
oriitixl, Hilt It lx II roiiiiirkiibly ll((lit pidtorii. |''or 
oxiiHipIo, III oiillbor tl./Ml Iiro tlirniiKli ii -IS-lii. Miniii 
biirrol ft oiiiio of imKiiliir dliiiiiotor 11,31) niilliritdliin 
will coiiliiln 7fl por ooiit of tho roiiniU. 


3, If ft himi III flood, liwtoiid of Iridlyldiiitl rouiidit 
iix iibovo, with till, raoiiiit hold rigid, oliwtlo vlbi-fttlona 
of tho biirrol will oooiir, Tho vlbrntlon lx not nimply 
tin iip'iind'ilowii whip, liixtond n foiml vihnitlon 
oooiirx mid oiioh hidint xonxlbly loiivox In plmxo with 
tho motion of tlm biirrol, Typloiilly, the 75 }ior cunt 
oono lx InoriHixixl to iHwfinpx 3.5 inllllriidhinx. 

3. If the mount lx nut liold rigid mid If n humiin 
giinnor lx Hxkod to hold on ii fixed birgot, tho oom* 
lilnwl mount vlhriitloii mid giiniior error will loiwl to 
II 75 por oont oono of dliimetor from 5 to 25 mllll- 
riolliiiix, dopondhig on tho liixtulliitlon oiidor toxt.'^^’ 

IMJDI ^ 

It lx with thix third typo of dlxpiirxion tlnit one 
iiurniidly iloidx In ridoiiliitimix. In nny xtiidy, Itx 
iiiftgidtiido miiNl bo mrofnily dotoniilned for tho 
given xyxloni oven to the oxlent of noting the effoot 
of xin*h viirliiblox nx idreriift, Inxtidliitlon, gitnnor, 
iigo of tho gim, loiigih of bnrxt. 

Will'll tho liiillot holoK of liny bnrxt urn eollootod 
on II lint (nrgel, noriniil to llio line of Iiro, tlioy hiivo ii 
I'onlor of gnivlty which lx enilod the inmin point i^f 
iinimd CMPI], It iniiy Ih' nolod timt tho MPI mny 
ho nyntfOintimUy dlxplnood from the firxt bnllet dim 
t» gun Jiiinp. Fiirtherinore, with exeexxively long 
bnrxix the heutltig of the biirrel mny iilxo eiitifto n 
xleiidy xhlft of (he MI’I. Hnl, tiegleeling xneh effwdx, 

It ix eommoti to eonxider eiieli round iix Independent 
of liny other xo thid the dlKperxIon pnttorn mny bo 
iidoipifttoly di'xrrlbed by ii twiMliinonxhmnl r.ormiil 
or Omixxlnn dlxtrlbiitloii with the MHI iix meiin. In 
priietlee the viiHiiiieex In two ortbogoniil dlreotlonx 
will differ, lending to mi elllptle dixtrllmthin, Hut 
xho'e the orient lit Ion of thix elllplletd putterti ile- 
peinlx III II I'oinplleiiled wuy on the direelloii of fire, 
Iweioise of different vHiridloiiiil roxponxex of the 
inoiiiitliig, It hiiN beroine eiixtonmry to repliiee It by ii 
elreidiir dlxliibntioii (with the two dln'otlonx xtii- 
(ixtleiilly Independent), If the MI’I Ix tnken iix tho 
origin, the frnetloii nf n Inrge number of ronndx that 
will llo In the rell rdMi' ix 

"*3 

wlioiHt 0 lx the xliindiird devliillon.*" CVdlx of oi|iiiil 
probiiblllty with their eeiilroldx iiro xlmwii In Idgnro 
10 HIneo tho ovldoiieo lx tlnit the biilletx of n bitrxt 
detine ii right elreiilnr eonn, It Ix uxinil to liiko r mid 
In mllllrmlliinx. In mllltm-y llbwntiiro the pnttnrn ix 
xiioellleil by giving the .Ihimeter of the eirolo (,lmt. 
eontiihix oltlier 50 or 75 per cent of tho roundx, 


(’ONFIDI'INTIAI. 







AKNOIIAL.fJfl'l'KJti 


Fr<im twidfiHon (!()) it folliiwH Mint Mn< tllnimitof of 
the nirolfl (loiilnlnlng h jwi' opot of tlm roiiuiln I* 
iivtm by 

(l''o»’pxnnipl 0 i if h *• ftO| tl/t *• roitl If A « 75, 
k/ff as 3,830,) Tho mont pldKnnt NiMuilltpntloii of tlio 
pttttPi'U itliP i« tliiwigh n, nliico t In tbo millun of tliitf 
nnmdm of wtiiMi ih that ooiiialim tlio miixiniiiiti 
fmoMoti of tlw totiil niimbop of roondn aompoalnn 
tho piittani, 

I.5..1 CiiNiiK*' In I*i»ttcrii Hlsf.** iiniier 
Tmll OmdlentM Mini ForwMrd FIrt* 

Ai'roballlNtlii olTi'otn aan modify Ibi' pattorii nlao. 
Hiipponctlmt.iiliii'rot In llrliiKti Imrnt wlilloll Inlhick* 
biK at a iiiitfomi miKutar mt«>, Tlicu tlio piilloni boliin 
liiilll lip at Mil' lai’Ki't, 1.1*.( till' piilliTii l•l'lallvo to llio 
KMii, In dintoi'lod by lhi< I'liioiKi' in tiitorai I’/alilKlIii 
di'lloflloii dun to I ho oliiumo hi 'riiin Irnilgruifirnl 
In 

•" I'on 0 , 
no 

whoi'o H’lti* In Iho laloinl bidllnilo dolloolloii for boiiin 
lli'o, othor ooiidilloiin loiiiidiiliiK iiiioliaiiKod. An 
aiiidynin In Iho voilli'id dlroolliui itlvon llio hiiiiio 
dinloi'lloii. It in oonoltidod Mint 

/ , ir»,.- I'oi! 0 \ 

"•"’■"v'*' iiHKi y 

A illlToroiit typo of dlnloillon oooiirn In fonvni’d 
lii-n from a lluhtoi',''" A nlridKhlloi'.Mii'd vooior oonibl- 
nation of miiisiilo volorlty and tluhlor voloolly nlvon 
tlio oxpronnioli 





PifH aw tl, ( '(Milnii'lliio of iHiloi'i, la I'urwnrd IIit. 


an 30 por rout oan ooriii', and II nlioiild, thorotoro, Im 
tnkoa Into oooiinnt, 

A final point of intoront In Iho aoroballlntln olToot 
on Iho dl«|ior«hin piitlorn oannwl by tho varlntlon in 


inneulo volmiily. Tldn Vflioolty will vary materially 
(KM) fpn) not only iMamnno of inamifaotiirluK varl- 
iitlonn but also booiuino of the ponltlim of the powder 
In the oartiidgo, tho totnix'ratiire, the up of barrel, 
and the length of burnt.*"' Hhiro the alminK allowiineo 
for laraot mol Ion Is apiiroximiitoly proportional to 
innanlo voloelty (nee (lliaptor 2), If all the ronndn of 
a burnt have a iiiean rniualo voloelty diffnront from 
t hat ansnmod by the fire control Mynloin, a systematlo 
dlaplaooiiiont of the MPI from the target will lamor. 
Hot roiisider now Mm effect tif the variation hi muaiilo 
volimlly iiroiind Mm moan during the hnrnt. Tho low- 
vahnsl biillols will inniorload and Mm lilgh-vahied 
Olios o\'orload. The dinpornlon in Inoroiiwal propor- 
Moiialoly tilling the track of tho target, which can be 
regarded as forluiialo, nlnre dollcctlon errarn such as 
Mio syntoiiiatlc one doncrihcd above have their 
groaloni viihio along tho track. 

i.n. I Iliiniioni/.Mtioii 

Hooaiino of dinpcrnlon it In a rcanonable Idoii, In 
view of tho flat irnjocloi'lon In linnil, to attent|it to 
roinovo the nooonnhy of making nuporolcvatloii allow- 
ancon for gravity drop In tho ainthtg problem. If the 
gnuM are wt at noino fixed slight angle with ronpoct 
to the lino of night, Ihott with tho itnunl condition of 
gonn hoiow tho guiiiior’n eyes tho trajectory of that 
iilvnl Imllot, which will hit Iho MIM, will arch up, 
rroHN tho lino of night near llm ginm, ami erims It 
again noich later. With a dinpornlon pallorii there In, 
limn, an arched nan' which niipidh's a hoalon *ono 
hugging Iho Him of nlglit ipillo closely over rniigos of 
laolloal linporliiiioo. In ilolcrinlnhig the reipilrod 
angle of olcvalhiii It Is ncci'ssary to coiishlcr: parallax 
(the displarontcnl in the aircraft of the guns from 
the rye of Iho giiitner), goo clhnb Mitring a burst, 
gravity drop, range to bo beaten, and direction of 
lire,"" Direct loll of lire is iioportant booaunc none lire 
to tl gl\'on folorc range hopilos a ninidlor time than 
dooM tali lire to that hiiiuo range, In roniole lire con- 
Irol nynloion an In Iho H-3P, Iho physical dillicultlcs 
In carrying out a IttiriiioniRallon nchonm iloicrininod 
by Miono coiisidcralloim arc material."' 

(.ft HUMMAKY 

HeoMon l.l dollnos acroballlnllcn hidlrccMy by con¬ 
trasting certahi points contmcled with fire from air¬ 
borne guns with licins In cliwnleal e.xrerlor ballistics, 


I 





CONKIDKNTIAI 



NtmM4NV 


iii 


Hwtltm t,3 dM‘iv(w IVcrmiiiiw fui* tlw tlmn of HiKlif 
of a projpc'tlhi ax a fiomtitm of (iimof Ion of fittt, 
altitiulci, airapmi of iico looiint, biililMtlP oooftl* 
I'lPict, and iinuilo voiopity. Two pooi'ijinntp HyHtoina 
ncp liKoiii oiip (iKPi) iic tlip air inima and tiio otlior 
tmimlatiiiK 'vith tlio KUn iiioiiiit. 

Section 1.3 Work*!« tlcc cooniiiinto ayatom it'latlvo 
to tiic Knn mount and dodiicca vaHotia cxpri'aNioim for 
the niiKulnr diaplaccinonta of tiic tirojcctlio from ilia 
bore axia. Tlieae diMplaeetiieiita are the lal(>ral and 
vertiea! Icaliiatlc defieetioiia, 


H<«'timi 1.4 oonoerna itjmif wltii tint mic!roano|ii« 
motion (jf a imilet witit ntaiinet to tiio mc'nn trajetetory 
of tile prttvIoiiH HTtatioim. 'Hie piierioinena of damptnit 
of yaw, windage Jump, and drift aw diiioiiNsed In 
eiementary terma, 

M(<etlon l.A, dealing with iliaperNion, Indieulea tiio 
iitlntlon iM'tweeii pnttertm determined iiy ground 
(iringH and (latternN iiriHing inider air firing, Tint 
pattern in deaeiiiied iiy a eireiilar (hiitMMlan diatriiiu* 
(ion. Ilarinoniaati'iii of goim and iine of aigiit In 
mentioiKHl very liriefly. 
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Chuptcir 2 

OErLECTION THEORY 


2.1 iNTMomicrrioiv 

2.1.1 l)i«nnlll«Mi of 

I N AtliU'iii'riii'i' Idilli Mill Kiiii |)iiiiriii‘in mill ihn Ihi'K)'! 

Iiitivi' ul itiitii h|hm<iIm, tiflcii Ml lip III Hill’' 

liftli Ilf I lint Ilf till' prnji'i'iiic lii'lii^ iiHi'il. 'I'lii' IiIkIi 

Npi'i'il Ilf till' iiiiiiiiit, liiki'ii III! Iiy till' liiilliil, |■|•|ll|lN 

III nil iippi'i'i'liilili' iiiikIi' Iii'Iwii'ii tlii' liiiii'ii\iH tiiiil (lii> 
illl'i'i'tinn Ilf ili'piirtiiri' iif tlin prnji'i'lHi', iiinl tin* IiIkIi 
N pi'I'll Ilf till' llll'KI't llll'tlllll tlllll It will IIIIIVI' II I'llll* 

nIiIi'I'iiIiIi' iIIhIiiiii'I' iIiii'Iiik llin lliiii< iif HIkIiI nf tlin 
IIiIhmIIi'. Ill llllllitlllll, II lllllll'l llllM IlM own lllllllHlii' 
ili'tli'i'tliiiiM, hii' ilicHi' llii'i'ii I'i'iimiiiii, III iii'ili'i' liiiitiliilii 
H lill, dll' lini'i' iixIm iiiiini liiivn, in ^I'lii'riil, iiii niiKiiliir 
tliii|iliii'i<iiii'iil fi'niii dll' liiii'i'iiMiK'i'diiK KIIII mill ItirKi’l 
iit< dll' iiiniiii'iil Ilf tiri', TIiIm miikIi' III') will'll liiii‘i> mdh 
iiini Kiiii-tiil'Ki'l liiii' Iw I’lilli'il dll' ili'lhrliou iii’ Ilii* /rm/ 
(I'Vi'ii If it Im II liiK) III' dll' iii'imiif/ ii//(iii'fi//ir, ’riin 
llif'iii'.v Ilf iii'i'iiil KMiiiii'iy Iw ili'iH'Miii'iit on II pi'i'i'lw 
iniitlii'iiiiilii'iil iiri'iiiiiil Ilf ili'tli'i'iniii NliiiotliiK Hilrli 

mi ..mill in III liiiiiil,'* mill ll In dii' piiipiiKi' nf IIiIh 

rliii|ili'i' In I'l'vii'W I'liiiiimi'lly thin «ynli'miilli' dii'ni'y, 

2.1.2 'riiroc I'rniilt'iuM of Doftrriioii 
Tlii'ory 

'I’lii'pi'iilili'Mi pill In ili'iii'i'diiii llii'iii'y ill tlii'i'i'fniil, 
l''ni'iniiliiM ili'M'i'ililiiK pi'i'fi'i't nliiiiilliiK imiMl Im lii'- 
livi'il III Mi'i'vi' iiiii Hilly fiii'liii'r nlinlii'ri Inp iilrm in 
!^n|iply It iini'iii KKiiliinf wlili'li liii'vitiiiili' I'niiipriimiHCM 
mill iitipi'iixliiiiidiiiiii itiiiy Ih' iii'iii. KnriiiiiiiiH muni Im 
put III 11 fiii'in iiiiii'iiiilili' III If l'l•ll|pl|t|ltinll wIili'li Im 

ImiiIi rnplil mill ... mii| wlili'li Inm hm InpniM 

li'Klllmnfi'ly nviillnlilc ilntn I'lniilly, tlii' fni'iiiiiliiH 
imiMt Im In n fiit'tii In iiiilli'iiti' miiIIhIiIh iiii'i'liiiiiliindiiii, 
An ll t'liiiililiii'il i'Mini|ilii Ilf dm liinf fwn pnliilH, Ii'iilI- 
miftn iliitii Ill'll tliimi' tiii'iimti'iihli' liy dm kiiii |tlntfnriii 
nf llm iiiHliiiif nf Ill'll mill iii'i'iii'illiiKly itviiiiiil)lii In a 
NilKKi'Nli'il iniKilimilKitfiiin (lli'n ininli'nl HyNlcni), 


2.I..1 ComlitioiiM for VNlldity of Tliiwtry 

In piiltliiK dll' llmni'y nf IIiIn ii||iiplii|' In wiii'k fur 
liny nIIiiiiiIiiii nllii'r limn iilNn-iili' llro wllli pn'Ht'nt 
iiitimiiiiidiin Ilf pi'i'Niiiil (lay rmmiin (up tn 1,IMM) yd) 
I'mitlnii iiiiiHt III' nliM'i'vi'd fnr ihi'i'ii rcawiiiN, It In 
iiHMiniii'd timf Ktiii plnlfni'in, Iih'ki'I) mnl pi'nji'i'tili< ai‘i' 
III) in dm Niiiim nir iiiiinn wlili'li In In iinnimci'li'i'iifcd 
mnllnii. TIiiin, fni' ii Kt'nninI tiii'Ki'l ni' a Kl'nilliil |{int| 
fili'llmr I'niiHldi'i'iitinii iiiiinI Im Kivi'ii In dm I'ffiicl. of 
dm inndnii nf dm nil' iiiiihn with niNpi'i'f in dmgrniiinl, 
III dm wi'i'iiin! iiiNfmii'i' dm ili'lnlli'il I'niiNf'ipii'imi'N of 
viii'IniiN fni'iiiiiliiN will iiNimlly cinplny a Ilii'i'i'-lmlvi'M 
|inwi‘i’ ri'MlHliiin'i' liiw fnr llm Imllnt. ('liii|ili'i' I Iiun 
iinlii'iiti'd dm I'lniKi' nf hiilli't HpimilM iiinli'i' wlili'li tlilN 
liov In iippinpi'liili'. VVlmii llmni' I'nitillllniiN iirn vin- 
lull'll dm iimi'i' I'Mii'l Mliii'i'l I I'i'iiliimnI nf tim ti'a-' 
ji'i'lnry nniNi Im iini'iI,'*" |'’|iiiilly, In inuNt nf tliU 
iri'alnn'iil If In iiNNinin'il llml IiiiIIi'In li'iivnl In nIi'iiIkIiI. 
lliii'N with I'l'Npi'i'f In dll' till' miiNN, 'I’IiIn nmaiiH flint 
Ki'iivlly di'np, wiiiiliiK" junip, mnl drift ni'i' I’lm- 
hIiIi'I'i'iI Niniill I'liniiKlt no liinl limy limy Im iii’i'cmiili'd 
fill' ll•l'nllnMlly h.v llimni' Niipi'i'|inNldnn. 

2.i.f 'I'll!'IN'rfi'i'l Hiillct 

In unimriil, In iii'iliil Kiinimry, I'lti'li Inilli'f nf ii 
Imi'Ni ri'i|nlri'N n pi'i'Niuiiil ili'lli'cllnii illlTcri'iii frnin 
dull of IlN fi'llnwN Im'i'iiiihi' nf llm rntillinintiNly i'Iiioik' 
liiK I'nnilldoiiN nf lli'c, TIiIn I'liiipicr iIi'iiIn with an 
iiiillvIiliiMlmid pi'i'fi'i'l liiilli'f lllllll'l'Knimrnlt'niulldniiN 

nf lli'i', ('niiHlili'i'iillniiN nf illNpi'i'Nlnii iilid nf prnhii* 
lilllili'M nf IiIIn Ill'll iii'i'i'NNiii'lly ili'lVri'i'il, Tim tiii'Ki't 
In II point. 

2.3 tah(;k'I’ 

iMril MdllNT VKIAMUTY 

I IlfiHir! EoriiiiilH 

'I’lm pliiim di'it'i'iiilimd at any liiNfiint liy dm pfwN 
don nf dll' lai'Ki't mnl liy dm inniint vi’limlfy In I'allnil 
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DMI'f.lgOTIOn) THKONY 


Ih tho Mtiiiin M dll' miiili) offi T, And Mu' hiiihnI irf liin 
fluhti'r’s tiirisi't, !»?, in thu Miiif'd tf» iif tlio bninlHir. 
Finally, diet uNnrngn voliK'lly i2 iif dm Hiiditi'i'N Inillnt 
is ftpiiriiJtInmIoly iiitnnl (n dio |thi|m|||Md miiMit' 
vnliH'ily, I'll (if tlm IhiiiiIk.i'h bidini,, hIiici' tlm slnw- 
limvn i)f dm flglilni-'K InillDi, Im urimiMniHud'il fnr liy IfN 
iingitmnli*(l vi'liii-lly tif (li«|jndiiii', {‘(mrtiM|in'nMy, 
mii/hty, in a tinel IwliiTm n fl0t'v ami n Innnhni-, M« 
Imln nd'i'ii xif et/unl in nitn anti o/tinmih in mm, 
Tim rcfltmiimnlN ni'o (<.v})|iti'i<{i In (liiipiiMn H Mini I, 
iiinl till' dmiirt'iii Ih put in iinmlli'iil mho In Nci>diiii 
7,2,4, 


of npiMHirN III Himtiiin A iimfiitnry ellnijuiulnn 
Ilf dm Impui'tiuit fncmiilH (4) Is, limvevoi', In onlor 
ut dlls plimo, 

s.8.4 KItinmiltIc nncl liNlliMtici 
Dfii'omptMitioti 

To pcni'wil Iilillqimly widi tills (IlNuiiMdon of 
foi'iniilii (4), dm iiniilogun of FIgimi | is shown in 
FIgiiii' 2 wlili'li tisi's dm ntfi'rt'tmo systom juliidvu'to 
dicKiin iiniuiit. In Mint flgiin*, Is dm rnludvo lai-gnt 


S.S,!I 


'rriK'kItiw FornmlMlIon 


1'Oi‘itiiilii (1) Is lint MilHtiti'd III limi'liMlilKiiliiiit, !t 

minlri's iiii l•sllln(lll> of (iiiiirismli tiiigln wlilnli ..it 

Imniiidcimi-iii'iui'ly fi'iiiii tlmitim plnthimi liynxlsdiiu 
dcvli'i'H, It tilsn iisi's tlm iiiikiiinvii I'liinii' riiiiKc In 
dcti'niiliiliiK tlm slmvdmvii fMi'lor, Flniilly It IscuhIit 
nmcliiiiilriilly tn iimtisiici' tlm iiiigli' Imtwi'iMi iiioiint 
vi'liM'lly iiiiij llmlioit' tisis of tlm gun I'tillmi'tliiin tlm 
liiigli’ r. It si'i'iiis i>(<iisniitili|i', III iimotliig llmsn tlii'im 
nldci-lloiis, to work In n ri'fi'icimi'syslniii triiiisliitiiig 
wllli tlm iiioiiiit'svi'liK'lt.viit dm liisliint of (lim, In this 
ri'lnllvi' ii-fi-rcimn system tlm iiltilforni veloelly Is 
kIvcii In tlm l/ii'Kel In n reverse sense, When this Is 
done, It Is evident tliiit die iiiiMiiliir rnte w of tlm Knn> 
tiirget line Is 

w - I (lUi sin r - I'r sill (v), 

where r Is the /ecsi iP tvnfir nr rniige iit the liistiintof 
lire. With this forniiiln o eini he removed frniii 
ei|iiiitloii fl), dills meetIng dm (list ohjeetimi iihove, 
The result Is 



tsi tus (I 

*T tsns SOtST 


' II THI SIIIIST SANIf 
0 II tsi ruTUSI SANIt 


I'll) 


I sin fl 


sin 11 

I'll I'u 

where /■•(/— I, '|’n meet the third ohjeelloii, (like 
y ■■ r + a, where y Is the niigle Imtweeii iiioinit 
veloelty iiml the Imre iivls, TImii 

sin A - /,„ui ~ h sill y, (I) 

where 


I'Hii'mh 'J, Di'lli'cilnns rt•lllllvl' m I he khii mmiimiI. 

speed, which Is the veetor slim of I'r imd —I'n, and ^ 
Is the iipproueh imgle of the reliillve piith. in the 
ides'iiee of Internl hiilllstle defleetlnn driill), the gnu 
points III T/i iiiiil dm eorrespondliig iilndng idinwniiee 
A* Is ('idled the kiiii'iiinlli' ilrjlrrtitm, But (lii* frii* 
Joetory I'lirves reiirwiird when viewed from hehhid 
the Klin, lienee the hidllslle eorrectloH Ai, must he 
miide, Ki'iivlly lieliiK iieKleeled id this point. In lids 
system, the totid detleelioii Is exprt'ssed, then, In 
the form 

A Ai - A,m ( 7 ) 

It will Im' iipin'eeliited Ihid this delleetlon iiiiist he 
(he Slime iis the delleethili kIvcii hy ei|iiidlon (4). A 
direct hleiidtieiidoii of eitmitloli (7) with ei|niithm 
(I) eiin he imide. I'’r(ini I'iKiin- 2 It follows Unit 


m • , 

/’li if 

mid 

, /I'ri 1 * .* 

fl 

I'll ■» /(' I'll. 

TImseeoiid oiijeellini, eoiiei In 
I'liiiKe, must he deidl wllii i re 


H* i 


dill i\n 


lei) e 

fill , 


sill At ■ 
IV sill ^ iilld 
sin A« 


Viih 


/> f/ 

rii' 

IM 

f 


sill 


f. ileiiee 


li'Oy.lh) I jiii!l I, lm\i 
i*lin,' I lull 


dm iiieiMh* ipeeil of lie hi(|i"l over dm 
Iv m je e 1(1, ), n||%l!iiM V 
Im'I'II ettloilliei'l!, ll is •■(IsV III 


a 


1 I 


HI) 


the tiiiyiim II till) 

Itv 


mnl 


i/'f* ll', fe,. I ll* ) i" I /'(.* „|l|Si 


ymw ll tiilijjk 

( ■! 'S 


sill Ai, 


, »hi y 
'F* 











AC3«K!*KIUtl5l» TAHOKT WITH MOt?NT VKI.Ofll'TV 


Bui (III,I «lu 'k)*' I« of iiukIIjiIIjIci win* t'ampawi with 
(Wi •* hU) «'iw Hnncu f/P may lai r(<|)iiMaMl )iy 
(i»n - /iifH'iwy); (uul Hlinpio mihmliiiillnn iiiiw lih'iiii’ 
ttpji iH|U(iil()iiH (7) iiml (1) hy 

A* *» /„,w, At ■» h siti y, 

priivhliMl Mill A* tiiiil Mill At iii'M ropliK'i'il liy A* iiiul At 
iiuniMiiml III niiliiiiiM, iiiul cum A In Pikun lit Im* unity 
in i<r|iiniliiii (ll), 

3.3.A IV1iitti|itlf>r 

TliiMtunnllly In, i)l't'i|Uiilliiii (A) Mlitnihl hpctiitiniiipil 
I'limi’ly. It liiiM till' illlui>liMiiiiiN Ilf tliiip hut mIim'p il Im 
lii'OMciil rmigi' (HvIiIimI liy iiipiui vi'lin'lfy nvi*i' fiiliii'ii 
I'liiiKo It liHN III) illi*i>iu pliyNli'iil llll•lUlluK. It Im i‘nlipii 
the linir-i^’lh'uhl Min/p'p/iVr. \Vr* miiy wi'IIp 


wlici'p P„ Im ini'iiii vi'liH'lly hvim' pipHi'iil i iiiini' mill l„ Im 
till' tliiiK of tllitht iivi'i' pi'PMi'iil I'tiiiKP. If Ihi' ii'tiilivp 
miilliiii piUli Im Iiii'iiidIiik, I.p., /> < c, It I'oIIowm tiint 
P,i r < I mill Inu) Im Mlltutitly tiiii liii'KK II kiiii'iimlip lin* 
tl(<i>tlim, 'I'lm I'PvmMi' Im tnii' If tlii> l'(•llltlvl• iiiiilloii 
pntli Im i'im'oiIIiik "" in ii iiii'i'liiinliiitiim iIpmIkikmI fni' 
llll•lll'llllllll iiMi'i till' IiiiIIImIIi' I'lmipiitoi' wimlil Mliuply 
li’iiiiM|jilii imomI'iiI iiiiiki' lutii iiri'Mi'iil thim iif IHkIiI. 

Hut if till' tlll'tll'fll I'll'I'IIUIMtlllll'I'M \M'tl< Mill'll tlllll 
tiii'Ki'tM wi'i'i'iilwii.VM i'IiimIiiki II I'lii'i'i'i'tlim fiii'tiM' mIiiiiiIiI 
Ik' iipplli'il. 'I'IiIm Im II tii'Mt mill Mililpli' I'Milllpli' nf ll 
IiiimIi' pi'liii'liili' ill till' I'lmtml tlii’iny, 'I’lii' tliiii'-iil'- 
lllMlIit luiililplli'r tii'i'il lint fit miy imi'tli'iiliir ImiIIImiIh 
tiilili' hut mIiiiiiIiI III' I'hiiMi'ii iiM n I'liiii'tliiii nf riiiiKi' In 
Mill'll II Wiiy IIM III iiiiIIiiiIki' iii'i'fiii niiilii'i' iivi'i' iiii I's* 
jii'i'ti'il Mi't Ilf liii'lli'iil MltiiiillniiM,*' 

WITH MOIINT VBIiOClITY 


(WKiiiont Im I’r, thim wiuntlon (I) may apply and Is 
written ** 

sin A “ sill r — » ~ sin S, 

Vil 

wlimr Pf T'l'tHf, ( 'oiu'i>nl imlly, tlin ftiitiinl turpi 
liiiM Ih'I'Ii ri'plmmii liy nii [>i|ulviilrint mm, ns fnr ns 
lm|ini'l Im tHirii't'i'imil, wIiiimii niipriiiioli iingln Is tlin 
nvi'i'iiKii npiii'iini'li ntiKlu of tlin liftunl tni'pt, An 
(•Mtlntnlii Ilf p)' Is alvi'ii hy (wm HniUloii 2.4,2) 

Pr * !'»' + if/ ' lif'i 

wlmrc Vf itiiil 1 ^,. mi' I'Viiliiiili'il lit tlm iniinmiit of flit', 
If lino iiHMiiiiii'N I lint till' I'linnp hi piitli I'ui viitiiii) 
Im nut riiilli'ul, ovor tlm lliiu's nf tllKlit I'liiiU'iupInloil 



Kini'iis 'll. 'I'lii' Iti'liiic )iiiriilliiti)|iraiM. 

null iIiIm Im II v'fillil iiMMuiiiplIini -tlm liii'Ki't luny 
Im' In kon to lunvo In ii I'li'i'lc iil I'oiiMlniit Mpoi'il Pj. nnil 
to Hull tlii'i'UH;li oil iiiikIo 2fn - ft) iluiiUK I/. If tlm 
miKiiliit' into Ilf I'liiiUKi' of tlm liUKi't Is wr, tlm iuikIo 
iIii'oiikIi wliii'li It liii'liH is iiImii wr ' f, iiiul mii 
I* •" ir I- lw»' ' I/, 

('imMi'i|Ui>ully till' lll<lll•l'llllll foi'iiuilii lii'i'oini'M 
I. , ''n 1 I'r 4* iiV 'It , , I , , , 

Mill A — sill r — 1/ mIii (n -f- Jwf • I/) , 


1 1 1 

Min A — sill T ~~ 1/ 

4- iiV 

' If 

i'.i 

I'll 


or 



mIii a '«■ *' mIii f 

I'r 

~ 7 

Mill 

I'm 

I’ll 


wlmro 




3 ..1,1 DorlvHlidti nf t\vrrlnnilhtn 
(UtrrnvUnn 

l•'ol' tlm Ini'lli'iilly lui|ioi'imit I'nso of lui ni'i'i'li'i'iili'il 
tni'Ki'l, wlili'li nii'iiiiM n ciiivi'il imili, ii i'Iiiuiko In 
s|it'i'il, or liolli, till' foriiiiiliiM of Dm provIntiM mi'I'IImii 
iiiiiMt ho iiioililloil hy till' miilltlou of n I'lU'i'oi'lIon 
li'i’ili, If tlm r/iorti of tlm Inruot's |inlli sounmiit fniiii 
7' to 7V iiinkos lUi miKlo o with Dm jniii-lnrpl Him, 
mill If till' nvornp Mpootl of tlm ini'not ovor this 


f) w Mill (it 4- ittfr • I/) 


, 2('ii' r si ll (ft 4” Jw?' ' If) — slu It * 

0.1 L ' 1 / J' 

mill II Is nplii'iixliuntoil liy 

Kilt t» + I’lm Ilf. (8b) 

*Tn fiillnw llilM ilhoiwlnn tiy Hkiim', inofllfy Mkiiii* 1 tiy 
ilrrmtiiK mi iirn llirtmul) f iinil f/ mill iitiMiln* hum over,« 
mill I'r. 


t’UNKUJKNTIAf, 


fiierj.isimnw THMOMI' 


If It it! tlmfc Ujo KUti mdtiiit In m«viti« «t, 

uniform vpltwlfy, Mum - 0, Hiupo f « «, It follows 
from thi! physlitiilly ovlilwit min mliuiunn 

ru «• Hr/ kIi) r - |I,. nIii « 

- r - i'o eiw f 4- I'r im n (0) 

« » «r — 


Pul, us ftimvn, M m r^u! mul tixpuntl M In » Tnylor's 
wnrlm nbout t « 0. Them 

A •* "f *f '' •}rH 

"■ i(4/f/ +• IMI/ + • • •)» 

f MiiiMT TMUT roitrieo 1. 


whnm At Is iho fMif/u/fir nmtmimt >\t of n liirdcl of 
unit, HiiWM. tPurunilu (ID) nuiy Im vnrilinti liy culcii- 
iulluK llm (IcrlvHlIvr of With the nhi of foruuihi 
(ID) luiti lilt lll'sl, ni|ii>itloii of (It), ('t|uinlon (7t ohu 
I m Wl'ltlnii 


wlu'in 


sill A m - / 

I’n 


l'’lu(ill.v, OH ill ilmdimlviitioii ofoiiuMiioii (I), onn mny 
liiki' 

hIII A « f((„W ~ fl Kill y ( 13 ) 

wiinrn fim Ilnm-of.lIlKiil uiultiitlior, nml h, i|,o 
liiillUlh* ilntincllou fiu'lor for Imitiii Urn, nrn nsiu'lly 
ns III ni)iiiitlouN (A) mill (ll), f/oiinn|>liiiilly, iHtnutloii 
(12) Is <)iiiln liniinrimit. It shows thiit ilnlhmlion 
forinuliis for on iincnlnritliHl lionet non Im ohiiiiiinil 
from liiiwe for it inrKni In iiiill'orin niolloii liy nnillb 
lilyiiiK Ihn Ilmi-oMlInht imilti|ilinr liy « (non- 
nonsliii!l) fiiclor h. In llm ilnslnii of eyn-HhoolInn 
syslnnw mul own-s|iimil slnhu, miil In thn'enllliriiilon 
Ilf Inini (<oln|nilhi«it slKhls this Is (Ini'islvn, 


® '• !«• «u»fii*Tip // 

non ^ 

ruTum TA«*iT ooimoS^ t, 

l•’llll loo 4, Aci'elcmU'it liir«nt, h.|«||vi. Id khii iiiinioi, 

where, now. At, St, • • • nrn nviiluiitnil nt t m (j, Hlrirn 
tf Is Hiiinll, Inriiis of llm lliliil iind hlnlinr ordni'N luny 
lie iin«lnnlnd, An liii|n|iniidniit nviihiollon of the nmii 
.'I Is Kivnii hy llm ornii of ||m trhundn UTTf, sluen I, 
m Miniill iind llm |mth eiirviilnrn euiinot he Ini'KO for 
neriHlyunnili' rniiwniN. Tim oii'it of the irluiiKln U 
A » Ji7> sin At, 

When this Is nijitiilnd to ihn |irnvlons ... 

finils I hill 

hIii At •• /i/m«, (i;j) 

where llm lellers hove the sonit' iiiemiliiu ns In the 
(•ui'ller diseiissloit, Kliiolly, slime the itrunineiit linseil 
on I'lKiire ;i uses only the linpoet tmliit mill Is not 
eoimeriied wllli ihn liirgers niemiderhins in ri'iiehlnK 
lids iiolnl, It ii|)|illes Inunedlitlely here. The Ideiitl- 
lienllon of the nlr muss eoordhinte foruinin mid Mio 
Kllmiiiniie-linlllslle deeoni|ioslllon Is rom|)lele, 

8.4 rilK flK.NKIIAI, TliKOItY OP 
oppi.pcrio,^ 


S..1.S Kinniiiulh* luitl ItidllMiir 

To iiiiridlel the diseusshiii of Hei-lloii 2.2,1, the situ- 
iition Imre miiy lie i'onnldered In the refereime syslem 
iT'Intlve to llm mount, 'I’Ids Irenlmenl em|ilnisiii<is ihe 
role iihiyed hy the miKUlor moinenliiiii of the tiirnet 
on Its rehillve |»nl h, Prom h'lnure 4, It is evident Ihiit 
the men A swn|(l out hy the KMifliuiet line diirliiK 
the limn of lIlKlit of the Indlet Is 

A nt I rHiH "• — I rWf. 

2 ./(I 2 ./« 

ooNPrp 


8.4.1 Kxt«MMU>({ CoilllilloilM 

A Keiierid Irenliimiit must |iernilt the kuii iinmiit 
mid llm Inruel io move hi iirhllriiry s|iiine |intlis. It 
must niso idlow Ihn Inillel to move In it vertleiil nliuie 
ridher llinn In n strniKhI line, P,,r ilm (irst reoidre- 
meiil It nmy he snIiI timt the imths nre smooth in the 
luinlylle sense mid eiirve KriKhiiilly in the limtlenl 
neiiw', Hy Iniiillenihni, one will not Im eoneerneil with 
derlvtillves of llm third mid higher order. Under the 
setmiul reiiulreiiient gmvlty drop Is permitteti. Al- 
timngli devlnllons norimil tn the vertieiil plmiu thnt 
eontnhis llm dh-oetlon of depnrtnro of the hullet nrn 
not imrmittetl Imre, the mutlmds of the seetiun nmy 

HJNTIAU 




TttW 0Wt¥Kli4f. THViOKt' tW MftSrtKCTlOW 


Iw Uf’lJc'i'allipil should mlsHlIoH of flip fotiirn itniiilrn 
f'otiulibmMoii of ,11101, holoivlop, F(ir ||,(< tltriKHilrnon. 

Hloiinl wltiinflon, tlm pvIjUuj), (ooIh iii'p voctor iilKolmi 
niul voptor 

ticuldHy eippliciUilo to Bonpopt firo Mltiintlotm ond to 
ftWHlynHndt!Iwd iiui'wilt oiirt oN ((llmpfor.1), Kliudly, 
pliit'o llui Mpoejnlliiiilloii to 

viu'loiiH Poordlnato «.v»ti.inH i<o(Tiw|»oinllnK t,< imp. 
t milur dwoniim«ltlotiN of doHoci Ion in pimdllv lo-coni- 
pi win'd, 

2.4,a DorivMtioti of Goiionil Foriiiiiln 
by ViM'lor ^IrtluMlH 

III dll' all' iniwH fin* Irajoctoi'v w (IiwpIIhhI |,v a 
yw'lop '• R ,*(ian(*i'fi*d to tin* Hlio'cl v ivlorn P mni 0 
(hm* Hi'i'tloo 1.2,2) hy 

R P + Q. 

I-i’f f In* tin* Killi-laPKPf voi-f.ip, |i.|. v,/ nod v, hi* tin* 
Vi-Iot'iili-N of looont nod fnruot, mid lot v. ho tin* 
l'i'"l><'lliiii( iinoiidi' voloi'lfy (In tin* dlpociioii of tin* 
horo a,\lM), All vi'PtopH ni'i* fiiortloini of thin* looiimipod 
Ifoui tin* Itmlniit of (In*, In tin* tilt' inmm n*fi*n*in*i* 
HyHt(*tu, ono H iit(*« ti'lioiKitlai'l.t 


ar 


Whon. ,, - n„/d, a - n.% and (,y> « Upon 

ltOlltlp|j|*ni|ii|| |,y (f iipIsps 


Vm 


■Vf/ 4" f/Vf - w + “ r, 


( 10 ) 

jyliopi* w « If »lii' ••I'lWN pnMltt.it, of munition 

(III) hy I 4' on tin* loft In taknn It foIl.nvH that 

A,) *■ Xn - qlf 4* K) (17) 

tvlion* tin* lint Iti otpindoti (|(i) In now nxtondml hy 

Xp ■■■ hIo Of 


M ■ r 


I'll 

01 


r -f r *" R 


(U) 

lloldlntt thh n*lnll(iii lo n*in*i'V(< I'np tin* nionn*n(, 
I W (I'lvla! In ohNPi'Vi* that tin* Ino'i* iixIn In pin.*i*d In 
1*1111 poHitlon hy nitntl.m fnim tin* itmi.(ni-K.*l llm* 
I ii'oiiKh tin* appnipplHii* |(*iid ntiKh*. Hot thU n»tn- 
ll.m HiiKKoalN tin* n*pn*m*ntnilon of di'Di'rliuim hv 
vocloPN p.-pp.*tnll.'idnr t.i tin* hon* hxIn ninl to tin* 
giindiORot litn*iind hi*ni'(* hnplh*N nriMN prodin'ti*. Hv 
tlpliiillhni 

. '■MV,, 

„„ Xii *• *<hi A 

I I'll 

V V,, M r 

I'l'ii 

. Vr H p 

Ap «• 

I'l'ii (I 

Now Ui, » V,| f v,„ mid it„ » n„P />, ... f,.,„„ 

Wlilnthm (ID 


Xn 


Xp 


I'n 

K 

I'll 

»'p 


alll r 
i*ln o. 


rift) 


fj 


■+• vp •** * (Vi, -f v«) 4 - ^ 
V (/ 


I 'Snlolf A n V’'l f *' Ttin 
^ * «'''l ». with a Pmi«* ,». *M IS 


Piv’ «hi (IS) 

ninl wlicn* a In tin* nvi*i'MK(* oppnim*h iiiikIo ovop (/ 
null / In tin* iiokIi* ln*tw.*.*n r mid tin* tnn* v«*i'lh*iil. 
!'.ii'ioiilii (17) niiik.'N pi'i'i’lHi* inii*'N Intiilthiii nhnnt 
lln* hipiii of ilii* total h*iid nod plnai'ly i'i<diK*i*N to 
?*i|iliith(ii (1) fop tin* IwiHliinciiNlniml ciinu without 
KriH'lty. 

To ohiiihi tin* appropilnti* K.*ii.*riill«.ithni of wpia. 
Ion (111, ,.noNi.h*,. Vp III dnlnil, A koo.I n|.pnix|. 
innllon to vp In kIv.*ii hy tin* i’,\pn>NN|oii 

Vp « Vp 4- J//VP, 

wlinn* Vp mid vp an* (>viih*iili*.| nt / - (), Tlila iii'laoN 
hy tiikhiK tlin*(* l(’l•}lw In tin* N(*i'h*H t'xpniiNloii of tin* 
v<*i*ioi* ittviiiH tiii'Kot iioNiilmi with n*Np..,.t to i.i'IkIu 

of III.' nil* iiiiiNN .. dl(rc*n*nthtllnu, and 

liil.'nniihiK fnnn I) to (/, 

'rill'll now to lilt* n*fi'n*in'(' MyNtnoi rnlalh’i* to thn 
Kini. Tin* voliM'lly of ||m, |„ (|||, 

V/, » Vp - Vo. Tin* iinKiiliii' inomniilinn of unit iniwa 
O' (In* tiii'iti't iioNitloii In 

M « r M r • r M Vtf, 

Htnl lln .li'i'lvntlvi* In )(;lvi*ii hy 

M « r M r - r M v«, 

I’In* tiiiKiilHi'yi'liM'lty w of tin* )n(iu-lai'i;i*t lint* In min- 
in*i'(i*d to M hy 

M *« /'“in, 

UnIkk iIk'ni* I'oliillotw oin* IIiiiIn that 

Vp M f ^ «M + m,K, 4. 

wln*i*n 

. . M r 

'■(‘.I 
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Flnnlly, »«iih«tliu( liin In (17) ylnldis vw* 

tor nimiflgup of wiiiwtloii (II) 

[ i + ^] r “ ~ ^ 

(Tlic loi'tn InviilvIriK Xa uipuiih iIihI HcrplomitHl 
nioiiiil motion l» iKwrnltti'tl.) All t|iiimfl(li>H In p<tnH- 
tloii (ID), pxct'pi //, ni'p ovidiiiitpil iit thn liiMtmnt of 
fitt'. Fiiithpcnioi'i', till* I'ffi't'lN of iircoh'i'ittloii iirn 
pspllrldy pslilldlinl In luimiinl inid dlroctloii. 
tloii (ID) Clin lie I'l'niinlml oh iiii I'xprcHKloii of miltalilo 
Kcncriillty for nil Hre cmitrol ti|i|)liciitloMH coiitcm- 
liiiilcd In IIiIn iiccoiiot Tlic f(>cliidcid ciihc with which 
H Ih olilnincd Ih iiotcwnrtliyi 

2 , i,:i Cooriliniitt’ HyMloiiiM 

III llic ll|l|lllcillloilN, fol'lllllllIH Hill'll IIH (ID) liniNt he 
i'N|)i'cNMi'd III inirllciiliir coiiriliiniic HyniciiiH, The four 
inoHl ciiiiuiioii HynlcmH nre ( I) iiKhniilh imd elevii- 
lloii, (2) Hlfflit eleviilloii iiiid Ii'im'I'i’mc, fll) i$iiii ele- 
\'ii(loii mid Iriivei'He, mid (1) iiiiriillel mid |iei'|iendleii- 
Ini' to the |ilioie of iicllnii. 

Ill the fli'Mt Hynteni ii fiiHeliiK*' iixIh lOid n whi)i(«H|!iin 
iivlHdclei'niliie lOi mdniiilh plinie. The elevntloii pliine 
Ih pei'|(ciiilleiili!i' to the nuiliiiith phitie, The (leiir 
H.vwtein of the iihiiiiI toiTei not only IlhiHtriitcH iIiIh 
Mynteiu hut hIiowh tliiil the iixlniiilh phiiie iIoch not 
iiecenHiirlly I'ontiihi the nircriifi'H velocity vector (the 
idi'criift mny he tlyliid ikmc IiIkIi or niwe low) imd thiil 
neiiltli In the Hyntcin Ih not iieecHHiO'lly the neiilth 
with reH|icet to the ciii'tli (the iilreriift mny he diving 
iind ItirnliiK). If I In n unit vector In liie forwiird 
direction of the fiiHeliiKe ii\|h, If K In ii imit vector 
dlreeteil oiitwiird iiloiiit the Hliirhoiird whig, If J In n 
milt vector directed iiiiwurd with rcNiieet to the clr- 

einft, mid If ri mid Vi,i me milt vectoi'H In the .. 

tloiiN III gnii'tiirgel Hoe mid hore mxIh reH|ieellvely, 
then 

ri ■« (I CON ,‘| -I- K nln A ) con A' -f J «ln H 
Viii *■ (I CON /h, 4* K hIiI dii) CON A'l + J Kill A'li, 

where ,1 mid A,, nre iixIniotliH In the HyHiein, mid ff 
niid A',I nre elcvnlloiiM (of gmotnrget line mid hore 
iixIn rcNpeetlvely), The imliniitli lend mid elevntloii 
lend nre given liy 

Ah "• dll — d, Ak « A',I “ A'. 

For the Kecond fKlght) HyRiem, let ithk he the plniie 
Clintnining r mid per|ienilleiilnr to the iiidniiith plmie, 
mid let. ifNc he the pimio eontnining Vu mid imr* 
liendleiilnr to If c Ik h unit vector idong Ihn 


liiterKeethjin of thews two p!mie«, then tlio anglo In?- 
tween fi mid c In nidled the night elevalhm lend, A**', 
mol the migle hetwwn c mid Vni Ik chIImJ the ilght 
triiVerKe lend, A nr- One lias the fori nuliw 

Kin Axr *» kIii Ah eim A'u, 

Kin A'l! eoK Aw kIii (K -f- Aiof). 

The third (giin) KyMtem Ik Klmlliir to the nfluond In 
that wiiK Ikii iilmieconhdnlngViinnd perpendlenhir to 
the linliriiith plmie, mtd wur eontnlHH r iind Is per- 
liendleiilnr to ir,/N> Then 

Kill A or ‘s* Kill Ah cok A', 

Kill yf m (<ON ArO'Hin (Kn - Ar,‘«), 

'I'lie lonrth iplmie of net Ion) KyKtem iikck n plane 
IT coiitninhig V(/ loid r. If Vi, In a plmie contuhiing Vn 
mid perpendiciilnr to ir, mid If c In n unit vector de- 
lermliied liy the lnlerKe<'lion of tliCNe two plimcK, 
llien the migic An helweeii r, mid c Ik cniled the leini 
III the |ilmie of nctloii mid the migie Aj, from o to Vm 
In culled the lend nut of the plmie of iictlon. TIiIk 
NyKteiii In piirllcidnriy iiNcfid In iheoretleid KtndlcK 
nIiicc ninny of the inclicnily Nlgiilflcimt KltiiiitioiiK 
occur III n NciiNlhly fixed plmie of iicliuii und no Ah 
iiccoiiiiIn for nioNt of the tolnl delleetlon, 'I’he other 
KyNteniN tire npproprinte for mccliiinlxntloiiN of the 
tire control prohlein. 

The dlNeiiNNloii In tlilN nccIIoii will he reHtrleted to 
the gnu elevntloii niid linverNe NVNtem, which Ik 
typieni of the luNt three NyKteiiiK hi thnt defleetloii Ik 
ohtnliied hy n pnirof rotnIliiiiN In orthogoiiid pImieN, 
Inirudiire milt iiormidN cj. imd o*. to ttur mtd 
rcNpeetlvely, no directed llmi 

c n r, Cy’Nln Aor, C k Vm *• c** hIii A«k, 

Then the Ii'iiiIn Atir mill Aun me eompiifeil hy the 

fornmlnN 

kIm A(/r CON A,t« «« Or ■ fri k Vu,) «■ Cr ' An 

■Kill A,/h « otf • (ri K v„i) « otf ' K (30) 

When eiinntloii (30) Ik eoiiihliied with ... niicIi 

hk (ID) Niiitidile expreKNioiiK for Aut mid Aos nrlNe 
lifter riither iniiKNive miuiliinliithiii,'*" 

s ht (riiti'xHoll tiJmir 

MightN mieli iin the K 1] iiKe gim trtieklng riiteK and 
hnwi their mirror K,VKtem on tiie gtm, lienee the gnu 
elevation and travei-Ke KyKtem Ik apprnprintn In tin* 
Ki'Whliig Miieli ei|ttlpinent, Ihit tlilK Kystein hiM a 
peenllarlty, aei'eiit iiatwl with elevation, whhiii leadK 
to an appreeliihle error in iletleet lorn*"' Tim angular 
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v«lw'lty « of r litt» (MirnijtrtMtHfiii nr ttffd mg oow** 
upondlii* to i'(}tn.tloiiH of tho gun-twegot lltiit Iti Iho 
tmvj'iw n,m| olovatloii iiluiutx, Now «‘oiwltliii' tlin gun 
cooi'dliiHto f«.VHtom, It will liHVo (uiguliif voIooIMom 
Mill muT, futd mtiK. Hut In «y»tt»inH nioiwMUi’lng gun 
mto«, only mr iuhI Wii« iii'o oiitnlnwl, Tfio I'oll ol' tlin 
Imii'o hxIk, Mu, Is tint inoiwiiml, Mi'inw llif niiKuliti' 
spwds asslgnod to r by tbn giiti I'utoH mu 

Mf "• Wiif **• AoJ'i WllK ~ XaiSi 

slfioo t lio I’iite* of t'iinngc of doflootlon gives llie i'ehiU\m 
speetl of gnfi'tufget line iind bore axis, Hut mu slioidd 
nlso eonti'lbiite to mf him! uh. 'I’lte i‘i>snllbig emti's nre 
eiilbHl tlie finihi'oll ei'iWH iiiid iii'e gbeo npproxl* 
lOiilely by 

*or * -• Aiir Atm Inn Hi,, «• tun /t',, 

If Aiir is 1)! !'!uliiO!i I lien foi' elevnlloiiH gmiler timn 
4ft*, tbe elcvufioii gini"i‘t(ll ei'ioi' Is greiiter tinin III 
inllib'itdliuis, wideli U slgnlfli<nnt. 

2,4.5 'I'iniphiick IVfptliod 

Tills elinptei' devoted itself to Ibe eiiinpntntloii of 
delleetlons iinsed iis nineli os possible on present 
dntii, since lliese i|iiontltles me nil Hint lire nviiilnble 
to II lire control system iil the iiisloiit of lire-, in e.s- 
ticrlincnlid ond llicorellcid studies It iisindly liiippens 
tbnl eonipleic knowledge of the potlis of goii nioiint 
nnd Ini'gcl Is ih’iillobic. In siicli cnse«onc inny clioosct 
to circinuvcnl Ibenliove fornnilns mid reliini to llrst 
prliiel|)l(<s, 'i'liiit Is, one con sliirt by cbooslog n point 
of iinpnci, Then either fiiliii'c rinige or iilr riinge Is 
known exnclly mid therefore time of tligbt niid kliie- 
innlle delleetloii ore known, ns Is tbe retinired posi¬ 


tion of t tie bore n.xls to gfiriomto the wslgnod point 
of linpimt., Hence the present position corresponding 
to the elnwm! point of Impact is determined since the 
pnth is expressed ns n fimutlon of tinm, A tiilile can 
be built up of (lefleetlou vrsns the time parameter 
of the path In which nne nniy Interpolate at pleasitre, 
The metlioil is nsitally culled tlie liimhnck tnethorl, 
It will be dlseiwsed again in flection 7.3,,'i Whether 
fornnilns or timeback are used In the ealeidatlon of 
ilefleefloii, systematlo eompijflng aids in the form of 
tables and graphs are available.'** 


2,5 

The bilrodiicllon, Hectlon 3.1, gives the following 
reasons why a sysleuiatic theory of dellecHon Is re« 
•fiilred (I) to supply norms for approximullons, 
(2) lo fnrnisit rapid efimpnl/ilbmal proei'diires using 
legllliinitely avidhible diita, mnl (3) to determine 
the imtnre of possible nieeinudxntions, 

Hrs'lloli 2,3 considers the simple ease (d' n target, 
iiievliig at constant speed, on a straight line which 
lies III a e(anmoii pimie with the gnieinomii velocity, 
'I'he rocmnlas dcdnccil will hi' used repeatedly in the 
remidinler of the lext to elnchlale vai'lolis points. 

Heefloit 2.3 permits the target to move In a curved 
path, The form of the iwcelerallon eoiTeelloii factor 
Is coiiipntcd. This section Is a foiindalhm for fliap* 

I or I. 

Meet Ion 2,1 uses vector methods to treat the general 
problem in wlileli iiioiuit mnl target, intiy move In 
arbitrary s|<uee paths. I’artlriihir eoordlimie systems 
used III lire eoiii rol iiro dlsetissed. ,V bvh'f expliumt Ion 
of the pbeiiomeiion tif gnu ridl Is given. 
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PURSUIT CURVES 


.1.1 INTHOIMJtrnO^ 

I'lirHiiit Curvcn in !\i(i<i 4 *rii 
Warfiirt* 

^pHKKic Aiit.; iiiiiiiy hIIiiiiIIkiih lit wlih'h iiii nhjpcl 
X iiinvIiiK iiliMiK II |iulli lit' IliH invii i<Iiiii)nIii)( Im |iiii'. 
hikmI Ii,v iiiiiiili(ti' oIiJoi'I iiiiivhiK in n |uit|i |.imHimiiii.i| 
III luiltil liiMliiiiliiiii.iiiiHly i*ltli(‘i' ilh'i'i'lly III iIh* |<iii'. 
Hill'll (piii'i' imi.Kiili), (inii Niiiiii' iiiilut ill thi. vli'liilly 
III' till' |llll'»ll('(l III lU'IKU'llllllCIi ttllll MlltUt' tll'llllllt' law 
(ili'vliili'ii inii'Hiill). Ill iitii' liiiiiii.ly iiiiii i.IiikhIi'iiI ox- 
iiiuiili', I hi' inii'Hiii'i' la 11 ling III II tli'hl Hiiil till. imi.. 
Hill'll Ih dll' iIiik'h iiiiihIi'I' mIhi iviilkn mIhiik liin hiIki. 
Ill llin lii'lil, If Hill iliiK \\(>i'(. liliiiil, ho iiil|ii;|it mil 
lii\viii‘(| Iho Niaiiiil (if II ivIiImIIi* lilowii l■llltlllllllll|Nly liy 
IiIh iiiiihIoi', Till' fiiriiii'i' I'liHo In iHiro imi'Hiilt, iiiiij ihn 
liiKi'i' U nil i<xniii|ili. of ili'i liiii'il fiiii’Hiitl. 

Ill iii(((i('i'ii wiiii'iim iitti'Niili I'liivcH iii'Ino In ilii'iMi 

lypi'H Ilf HlhiiilliitiH! 

I. IliuiiiiiK idIhhIIoh miiy i.miliiiiniiiHly I'liuiw 
lii'iidiiiK iitliloi' riiiliii, Hplloal, III' fii.iMiNl|i< Kiihliilii'ci 
iiiiwIlliiiKly Niippliod hy ilin Imi'ki'I. 

'J, Airci'iifl, illi'i'i’tlnK I'lirki'lH nr Ihi'koh-iiIIIii'I' pio- 
ji'clIli'H III llxi'd Ki'iiiiiid (iirnolM, limy find iIiohihcIvi'h 
I n an iilr iiihhm iiiiivIiik wIiIi ronpoi't In i||i' ki'hiiiiiI. 
If Iho iiifillnii Ilf III!' all' iiiiiHH Ih i'(i\(>i'n('(| und llii'ii 
given III ihe liii'gel a piii'Kiili I'lii've iirlHi'H, 

I'l. Till' Hliiiiiliii'd llgiiier iiliei'iifl nf Wiii'ld Wiii' II 
I'inpliiyi'd a lienvy Imlleiy nf gniiM lixeil In the ah'- 
eriil'l In Hie HeiiHlIily in Hie illreellnn nf Hlglil,'' Tn 
eliiinge I lie illi'eel|iiii nf Hie the ali'ei'iiff ilHclf iniiHl lie 
llnivn III Hie new dlreellnii. f'niiHi'ipienlly, iiiiIchh Hie 
llglllei' Ih direelly heliind ni' ahead nf IIh iiirinii'in' 
largel, ll iiiiihI, liletillyi lly nti Hiieli u I'nri'ei'lly liiinked 
liirii Hial Hie eni'ieef. niid eliaiiiyiiiiK iilniinK iillinviiiien 


" lleai'i'i fil'd fi'iiiii Ilglinil'H Id I'lilldil Jltfril tfimnfrjf, U Kinm 
mill bn iiiMlllaniiil fi'uHly wIlli iiihimikI In tliii ilb'ei'lliMi of fll)ibl| 
(nt fi'Mii) i/iinnfry iirhm, This Is iiniiiilly li'iio for 
boiiilH'rH, 

ai) 


Ih eiHilliiiioiiHly iiiiide,'' Hy dnliiK HiIh Hie hiillet piH- 
lerii Ih held nii the Ini'gel niiHI deHli'ni'tlijii Ih ef* 
feeled,''" 

(‘iiHc I hiiH lieeii Htiidled wlHi Hie piirpnHe, iiinniig 
ntliei'H, nf delei'inliihiK liiriihig mleH,, Hinee eei'luhi 
iiilHHileH have enttli'iil liniltiilliitiH In HiIh I'enpeel, 
CiiHe 2 loiH lieeii eniiHhIei'ed In iiHHeHnliig Hie efTeel nf 
Hie path nii Hie iihiilnK pinlileiii (nieketH), anil In 
ileleriiiliiliig lei'ttiltiiil I'nndlllniiH fni' hiiinli I'eleiiHO 
(75-iiini I'iitiiiiindli'hig path I'm' the H-25II1, Tliene 
Iwii I'liHi'H dn lint I'liiite wlHiln the Hcnpe nf HiIh lie* 
eniinl nf aetlnl Kiniiiei-y, An iippi'i'ehilile iiiiniliei' nf 
Hie ti'i'liiilipieH expiiHi'il helnw are, Iniwever, iippll> 
I'lilile In Hill'll Htniili'H. 

iM.s l{<*NMoiiHi for HM KlHhorHto 
IttvoMliKMilon 

'I’lie I'lillnniile nf Hie eiahnrale pni'Hiilf eni've In* 
vi'HilgiillniiH niillliied lit HiU elinplei' Ih illHi'iiHHeil 
helnw, 

I. The pi'hiiiiry fiinellnn nf Ihe defetiHive giintinry 
nf a hiieiliei' i.i in prevent Hh pnreiil Itinnliei' fi'iaii 
lielngHhiil dnwii liy allnekhig figlifeiH. t'oiiHeiinenlly 
If Ih reiiHniialile In I'eipiire Ihe grealeHt aeeiit'aey nf 
Hie defeiiHive lire entilrnl under ihc I'lreiiniHlaiieeH nf 
Ihe lili'iil alliiek deHei'ilted an CiiHe If iilinve, The lire 
eiiiilrnl iiiiihI predlet Hie fiiliire piiHlliint nf the Inl'Kol, 
nil Hindi ennt'i.;-;'.? ipille eliiHely, d'n ilelerinine fnliii'e 
linHlllniiH ri'ii.iiriH the enntpiiliilInn nf aeriidyiiiiinln 
lend piti'Hiiil eiin"H, pt will he nnide elear In the 
Hi'ipiel hnw mil'll eiiiii|)iiliilliitiH nITeel (1) the gener* 
tilinit nf piiHillnii Hi'liig riileH nf Hiiintlj (f’linpler ‘I), 
(2) Hie eliiilee nf iiereenliige fni' iin iiwii*Hpeei| night 

'’Till' nlli'i'iiiillvd for Hill lUliti'ket' Ih In bald a IIhi'iI (lltdcHoii 
of niKlit HH iiri’ini)*('i| Hint till' liii’iisi't will fly Hiriiiigli a Htretini 
of bill diH, llneiniHd of Hill r(i|ililll,v wlHi wbleb tbn liirget will 
(iiwH Hii'oiiiili t ill! hiillet sti’diiin and I lie Hpiialag bi'twi'ca huh. 
(iiwHlvd liiilli'lH, vi'iy few liIlH limy be hiiiii'wI, TIiIh iti'iifliitt 
iiHieik law bimii iIIhihIhhimI by nil ulr fiii'diw iw tiiollmilly In* 
I'llliili'iil. Ill view of Hill lliiindit viiliiwiablllly nf Hm taruW to 
lii'i'Hdiit millU'i'H amt raf« of ftrii, 
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hi ft pHrlinulnr tuflifiil iilriHinwtiiiKHi (('Impti'i' 4), 
(itifi (3) tlm inillbriithm of tho Ume-of\l\ivhl for 
riitii iypp nlglitu ((■liHlitt’i* 8).] 

2, From t ho point of vlow of offmwlvo or fixoil-Kim 
fh'o (Hiiitrol a Riiidy of lairmilt tnii'voH l«'tnl« to an 
appiwliitlim of tho offoot of iMnHHl.vrauiil«-« on tho 
aintItiK prohloiiii loul to a|J|ii’opi’lHto oallhratloa of 
tlio load ooiTHinlliis? ftiKhtw iiwhI liy Hglitom. 

8, Ihii'Miilt oiirvo HtialloH havo oiilmltmt«Hl la tho 
dotiilloci imalyHlM of Hoollon 3.4. Kroqiioiitly ono 
wWiOfi to iiHo tho Hlmpioi itiothodK of Hi'otioim 3.2 
iiad 3.3. HInoo tho oomplolo ploloro l« at hand, 
iipiiroslmalloiiw may ho towlod iih doalrod, 

4. Klaal'y, tho doolun In tho hiruo of dofoimlyo (Iro 
ooiitrol ayaloiOH roiinlrow ii kioovlodijo of thow> liiiilta* 
tloiiM loul ponwlhllltloa of tlKhtor nltaokw HUoh im am 
kIvi'ii In Hoollon 3.5. DohIkii In tho lai’Ko nioana, horo, 
tho oholoo and dlHpoHllhiii of iiriaiiniont and thoop- 
IhnlKatlon of iiorformanoo of (ho (ho fontrol ayatoio 
ovor (ho apiiropi'hdo raatto-aishnnth-olovidlon ooiU. 

!i.!! TIIK l<:i,KMK!NTH OF lUlHF .\NI> 
IIF.VIATFI) PUHMltlT TIIKOIIY 

3,2.1 AftftumpllDiia uikI Coor<llmil«‘ft 

11 will ho OHMinnod Ihroiatlioiil (IiIh wodoii that tho 
pni'Hiiod ohooaoa to folhav a NtralKht Ilia* path at a 
oonainni apood o/,. |''ni'(hoi', no«|oothi»t aorodyiiaoilo 
offoota or (h'lihoi'ato throltlo variathai, tho atiood of 
tho piiraiior in alao (o ho a oonatant oa'. (Tho voloolly 
animorlpla lialloato that a lioinhor and a IlKhtor oro 
to ho (ho ohjoola of (ho |n*hitio'y |iiiyaloi(l roallisallon,) 
If tho lima of dovhillou aro roatrlolod to thoao In 
vvhh'h (ho pnranor iihvaya htaiioa on aomo varlahlo 
point on tho piiiHiiodV Iraok, It I'oIIowh (lint (ho 
onrvow ooimldoi'od inna( ho )ilnno oiirvoa. 'I'lio piano 
oontnlnln|.( tho two (raoka la onllod tho p/iino o/ncfooi. 
Ihidor tho iiHatnuptlonH inndo iihovo, tho noomotiioid 
rc'Niilta ni'o Indojionilont of (ho anitio iH'twoon (ho 
piano of notion and a horluoiital tdaiio (hroofth tho 
pitratlodV (ruok. 

In fttinlyltiK (hoao onrvoa, tho moat notural oip- 
ordinnto ayatoni to nao la an Ithiorant ono whoao 
origin la hold on Iho nnuhiK ohjoot ntidor (oiranlt, 
In aiioh a colntivo oiiordlnaio ayatoni, tho voloolty 
vootor of tho iiiiranod la Irnnaportod to tho pnranor 
and thoro rovoraod in aonao, Tho tntranor thon mnvoa 
iiadlotatod hy tho vootor roaiillntil of Itamvn voloolty 
and thia rovoraod voloolty, 

Approprinto taotionl varlahloa aro t ho raimo ;i and 
tho iUIkIo 0 moaaiiroil poaltivoly fcotn tho roanviiiil 


4 


(.rack of tho ptiranwl np In tho Hno Joining tho par* 
tlaliMtnta. i?.'srn“Hoiio 0 haa ahown that (Jartoalan on* 
nrdinatoa aro not otflolont, 

.1.2.8 EquMlIoiift for Piir*till Ciirvui 

Tho ahovo oironmatunooa tiro put down In FIgnro I, 
'Plio dovhitlon nnglo 6 Ih apooKlod aopamtoly tw aomo 
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I'’mii no t. A iviili'iil tnaiioil of ili'vliiioil imiaiiit, 

fnnotIon of li. {Moro goiioridiy, It would ho a finiotlon 
of hoth p and 0.) Throe loatimooa of ailoh fiinolhma 
ooiioorn ua hi thia aootIon. They aro (I) 4 >• t), wliloh 
la pnro pnraiiK ("I'.g., hoiiihighy a ooiinootloli (hriingh 
light or radio; (2) 4 *» oonatalit, whioh la (Isod load 
poraidt, o.g., n ligiitor iiaing a (l.aod iivoriigo load In 
iiitaoking a honihor"; iiiid (3) 4 r ain 0, whh'h la 
II viniiihio load pnranit,’'" o.g., whon r la a poaltlvo 
ooiiatant, a lightor attaoka with a vioiahlo loud, oiini- 
pntod on (ho aaaiiinptlon (hat Ida aniinitnitlon haa 
a nioiin IKod voloohy ovor tho rangoa In iptoatlon; 
and, whon r la a iiogativo ooiiatant, a nilaallo hoinoa 
iioonatloidly on a target,an llnd r la tho oonatutil 
ratio of the apood of tho |iiiraiiod to tho apood of 
aonnd. laitor aootloiia aitoooaalvoly olahorato tho 
dovlation finiotlon to ntitko It inoro roaliatio, 

l''or tlioai' (hroo oiiaoa tho oi|iiathina of tho roliitlvo 
path niiiy now ho dodiiood. l''roin h'lgiiro I tho rale 
of rango oloaiii'o U 

mt ooH 4-t-Oa I'oa (I) 

ill 

''t*i'i'lHl(i .(iiiHOioati iloriiiiioutK'•* liidlroto ikiit (lila wiia 
ifiHariiiiil oroot'iliiro foi' (tir ila|iioii'«i' Air l'*!rrrii ilarliii Winiil 
War If, 


tldd'lDhlNTUh 


I'lrKfltin? CJDHVKi 


92 


H!i(i tim mtt! of roffitlon df tlm i-mig,. Hih. Hit? 
piiiwiPil »w pivot In 

lit 


I 


(vt' Hiti S - M/i nin «), 


( 2 ) 


TllO cfffHit of till) P 1 ||»»||(h!V Hppod, IIM hIoiWII I»,V Hot 
l»Ht (t(pi<itloi), Ik to t'liiiMt! tho piirxiictr to cm'i liovtiiii 
11 point iiHti'vii of till' piirHiictii. 9’lin porHiii>i' wild, 
pltttiift^(|ilPly, to ho 'Vio'ki'd fliit.” Will'll Kitiintioii 
(I) i» diviiiod liy iH)iiaiimi (2), time* viiiiiNlioH mol tlio 
NpiHid riitlii /I iippt'tii'M DM 0 iiiiliii'iil piimiii. 

ohM', Tim l•t|Ulltloll 


piinioiftni', Jt in thu mono on tins liawii, mol winli pll^ 
wilt ('iirvo rtmi Im oxtondwl biiokwii'd or forward ait 
ritiinlriHl to glvo its tilinriuttitrktlo 
Flgiii'o 2 illiwtrutoN tliii risliitivo positions of tlnw 
llirrc typew of ourvon, mid IdicnntH ,1 mid 4 impply 
fonvoiiliMit rinttiogrmiiM for tint roinpuliitlon of piiro 
piirimlf foiirw'H, A lurgo iniinliitr of purwiit rnrvon 
ImV'o liooii ponipiitod and Kruiiliitd, *■ »»' 


v»4*orpi »g«}oorp« 
Po *1100 rr 


it 

0 


•H I'OH li 4* ron 0 


H Kill i — mIo # 


ilO 


(ill 


Ik liiloKrnlili- for Ho* diwlntloii fniiclloio* In ltlll•Hlloll. 
'I’lii' roHidtH iii'i'; 


I’lii'i' pnrwili “»i 


P 

p» 


full"# 
Kill 0 


N) 


Klxt'd ioioi piii'Niiit 

" « r * ^ 1 

Pi LhIii 0 - /I Kill J 

I +l/' + M Kill 01 


(ft) 


I 


*1-0 Kill 0,1 
|/l + a kIii 0,1 


lull 


Inn 


I - M Kill 0 
Viirlnlilc loud |iiirKiill 
p I f I'OK 0 4 r roK 0V“ “ 


(; 

c 


) 


) 


t‘tM All 


«f 1‘tM 

\ I All 


011 


[( 


(MM 0 


»y 

ft) 



- V I'OK 0> 
<t'OK0 — ('OKI 
I,I'OK 0 4- I'OK ( 


H > 




O KH 


(l») 


' r.‘ 

Kill «J 

l'’or till' viirliilili' IkihI ptirKiill n cIono nnd iiKcfiil 
oppi'iodiiinlloii Ik olitidiicd by pulling roK 0 «• I |o 
OMUiilloii (I't), 'I’Ik' Kliiiiilcr foroiiitii U 

r!iiii''0 2"! 

L Kill e J 






i (I 


(7) 


1) Ik clciir tliiit oipiiitlon (ft) colliipKOK Into iMtuiiilon 
(I) will'll 0„ • tl mill llmt ('itimlliiiiH (P) oiid (7) uIko 
lodiiri' to I'lpiotioii (4) wlitni r - li, l.p., wlioii tint 
hllllulK lim'd linvi' iidlohct vcliii'lty, Wlioii 0 « tltf, 
P ■» p, III om'li of tlioKit four I'lpintloiiH. Ooiimtipimdly 
011 Ik miiitlicr iiiiiiirnl iimniio'tcr — thi' pmjeimUn 


III Hie pri'i'eilliiK deriviitloii Hie fnelor v wiw tlio 
riiHii of Hie piii'Kiied'K Kpeed to the wpeed of Hio hnllot 
fired liy IlieiiHm'kliiK ll«liter[floi devliitloii fiinetioii 
eoiiieK, ill fHci, frnio i-i,, (It),2,2,2], Norinidly, Hiere- 
fore, M will he nineli Ickk Hiiiii I, (Vriiiln liiip'lleiitloiiK 
ot K > I lire worth eKplorliiK 'vIHi eoiieelviihle kHiiii. 
tioim of the fiiliim in niitiil, Aliiiek niiiKt he from a 
forwiird direelioii If enpiiire Ik to remilt, mid for HiIm 
realoii two Kei'iii'Mie piirmilt eiirveM are ipilte pomkI* 
hie."* 'PIiIk Ik deimiimlriited iiiiwt eiwlly hy Hm eon- 
Htriietloii of IHmire ft, In HiIn (iKure r « p„/v and |h 
Kiealer than I, After drawliiK tlie hoiindary line, a 
Konilelrele of miy eonveiileiit riidliiH H i» eoUKtriieteiJ 
IIS hIiowii, 'I'he line eoiiiioetlrig Hie piirMiier h' to the 
tiiirKiied H eiiis the elrele at /», and The IlnnN 


CONHDlCNTIAh 








if- - T'l^' y ' i ' t 






hihI AV*4 iii'fi piimlli>l, rcKpi'j'tlvuly, in l\M iimi l‘»M . 
Tilt' piiimiOT can move Ui elilier nl' ihew i'vii dliw* 
tlond, t'oofildei' FPi. Tiieii've sitoiihl liavo 

t>„ " hIi. a " fih ' 

Hnt ili« iKiiiHlnii'tliiii iw'ltlevoK IImn hIiico 


Fl\ r,M H 

HtunSOnMm 

ms HM liM 


Mill ^ 


II 

»« 


Anil iho iilierimilvn iiiiM uxiwtly ilie iMime ireiiimi'iit. 



i'liii'HH A. lllfiiri'HlIiioiifiMirniiil. 


».a.4 Mcthmim of IntroducItiK 
Titiir MN H FNriiinr*tcr 


Thk laiDAn Mki'hiih*'' 

Hilih p anil i» may ho cspantloil In power moHm 
valid III ilio iiidKldiprliiHMl of any Mpoelfloil point on 
tlie enrvo, The ileiivatlvoM roqulreil In iiioBo ospan- 
mIoiim are roinllly oldiiiiietl by ro|M'aU«l dllToiwitl- 
iitlon of oqiintliinM (I) anil (3). Over intervals of time 
eori-oHpotiilliiK to normal timea of Hlulit of projeetlloai 
tlio eonvei'Koneo la rn|)ld. 

Tim Mini'oiNT Mktiioo 

'I'IiIm proe«liiii' renoniiei'M atiitlyMlH anil revortM to 
lUi iiiiproxliiiallon to the Ki'oinotfii'al ilellnltlon of the 
onrve In ijiieMflon, It will miiIHi'o to nketeli the motliiHl 
fora pure piirMidt eiirvi*. VVorkln)* In a lUetl eiMinll- 
iiiito ayMtoin, (lidorDiiiie llie poMlllon of the piirMiied at 
liiterviilM of, Miiy, one»(|iiarlor Moeond. Over the llrMt 
time Interval lot the piiriiner move In a Mtraluht line 
from IiIm Initial poaltlon towiird the nddpoliit of the 
Unit liitorvid of piirmied'ii motion. 'I'IiIm yloldn a new 
poHitlon for the pnrMiiev from wideh lie ran move In a 
Heeond Mtridulit-llne w'K>nent over the next time 
Interval toward the midpoint of the nei'oiid Interval 
of piirMiiiHrM motion, ('ontlnnlnn In thla fiwlilon a 
table 01 poMltloiiid viilneM |{lven explleltly In term» of 
time Ih Inillt by the hiomI elementary of eompiitliiK 
meiiiiM. (TIiIm melhiMl hiiM lieeit iiaed exteimlvely In 
the priMlnetion of Myntlietle motion pleInreM for nan 
In Ilexllde Kinmery training devleeM."”) 


A baule dliiadvantage of the Moliitloin* (4) tlirongh 
(7) of the piinadt curve problem la that range and 
angle off me not given explicitly an fniietloiiH of time, 
!t Im freipiently iiecenMiiry to have miicIi de|M'iidence 
at hand. Kor example, In deterinining exactly the 
dellectloii to lake agaliiMl a lighter on leich a curve 
one miiMt, by cut and try, maleh up time idoiig the 
curve from a cIiomcii p nMciit poHlIloo to the riMinlrixi 
future poMlIloii of Impact, with the lime of IllghI over 
the range to thiMfnInre ponllloii. There me three wa.VM 
((f getting poIntM on the curve labehnl with the 
nppropiiate I line: 

'rilK iMI'l-iniT MwTiion 


If p In lernm of 9 In MnliMtltnled In ecpiatloii (3), 
upon Integration / iin a function of 0 will rcMult. In 
fact, for the imre pni'Midl, oim Iihm 


eu /tnn'‘’'' 0'3 tmi'^^' 0 'iN 

8c/( \ ^ — 1 a 4* I ' 


(H) 


Jly graphing nr tabulating, 9 l« known Implicitly for 
any 1. 


.V 3 .it Ontririiiiiii Fori'o und iMogeo* 

It Im tmpnrtani lo hnw'mm the ceatrifngni force to 
which the pnrmier Im Midiject In IrnvcrMlng porMult 
conrfM'M, On one hioid, the circle of enrvainre can Itc 
pot to UMC MM a rcjdacemcnt for a Mcgmciit of the 
curve (over the lime of flight of a hnllet from a d«*- 
fending bomber) In deriving approxhnale dellcetinn 
fornndaM, On the «dhcrliand,a knowledge of eentrif* 
ngal load leiolMtomi cMlInmte of the angle of attack •' 
of the fighter and ItM effect ttn the eonrw' flown, 
l''lmdly ihlM force or hMul gives the honnilarlcM In re¬ 
gnal In range and angle that a fighter may lench 
iH'fori' pliyMlidogleal or Mirncinral IlmllatloaM lauatme 
operative, 

l''or a pure pui'Midl curve, the radhiM of curvature li 
Im given by /f •*> t}y.H 'il9, Mince the tangent to the 
circle of curvature Im nlan the line to whh'h the angle 

'I'I'lie lutgle Ilf iillack Im tin' •agin Iniiwcca the dlriHitliac of 
mill Ilia Ilf iTic Hlrcfiifl Had miiiiic rcfciciice tiae {muoIi hm h wing 
idaird nr a gaaV Imre bxIm iir » loagltmllaid hxIm) that IIcm In 
the pliMic Ilf Mvaiaietry nf I he iiIrCTHfl, 


f'ONFIDIONTIAb 







I'lrMSUIT liimvis* 


off 9 Im rnTOKiuwl. Tlip ciintHfiigiil l(«a(l «» In uiiIIm 
of gmvlfcy In found from 

vfVh «ln 9 
9P 

!f «„ [g glvnn «u('i!(i»hIvii iHHigtiint vnluog, l.lnm thn 
tiiirvos of wjinil I(»kI {i»ogeeii) tliiit iii lw> iri'o, nimiiyi 
ali'oluM tnnKont. fo tliu tiiii'giioif’g trunk iirid of nidlim 
If Miudi n fnmily of iaoKiiOH |g drnwii und If 
n funilly of ptirgidt nitrvi^N |g g(i|n<rtiom*d, ah In KiKttrt? 
t), utio tuny ii*udlly find tlio loud for uny niirvn nt uny 

to* 

I •lIlMgM 

[\ .g. *,'II8MHM 


iitoly nging u glow gpood durlua; tlin firing run. As th« 
lightnr's k|k«mI dnurwisoN thn mnslmmn load dlmln* 
Islsns slowJlly,* It may bn prnsuinnd that ihn dlffinnlty 
of tlin fighUu*'» alining probknn l» tiHlnnnd, and that 
ho may do IiIh firing at groiitor anglos off thn bombnr's 
atom, whinh Is ni|iilyalnnt to offnrlng u morn diflloiilt 
Hhot for thn dnfnnsn bnnmisn of thn highnr nngitlar 
mtn, In addition, a longnr pniiod of aimtainwl flro Is 
avnilubln,'®' Thn taotlnal dlaadviintagn Is that thn 
fightnr will nioso raiign tip to a nnrtain point and thnn 
will full Isink. 

iHlni'n It loud pursuit nnrvn is nsiiully n Isiltor ap- 
proxbnutlon to tlin nnrvn iintniilly flown than Is a 
porn pnrsnil mirvo, It is stunnllinns (h'slrubln to tmlnii* 
lutn thn (>nntrlfug(d loud fur thn loud pursuit, This 
forinidn, wlilnh Is a nompunloii of nipiutlon ( 11 ), Is 

,' 1 ,. * (I “ gr) slit flil—s ,)• (II) 
f/fl \ nos 4 / 


-.A 


A 


/ yj 

Am 


t''liinHW U. ImiKi'CM Hint tiiiisiiU riii'vnii. 

point. As u suniplii noiinlusloti It Is Iminndhitniy nvb 
dnlp! duit with lilgli-spnnd iiirnridt niosn upproiinh ut 
uny niutnriul ongin nff th« boinlinr's tall Is prohibitnd 
by thn high hmdiug. This nun bn nddtinnd us luin 
urgiiniiuit for dlspniising with idi orununnnt oihnr 
tliun that of thn dnfnndiiig tall of loi ultra hlglospnnd 
fnnolinr,*^' With snnh ii diuihln fundi,v onn noiiid also 
trunn out thn growth mid dnnn.v of loud, 'I’hn iniisl- 
niiliu loud, wlinit sui<h nslsts, Is found with nusn 
mialythudly liy louslinlRing n„, Thn shn|iln rnsolt Is 
thnt Hr. i„„, onnors ut mi migin off dntnrmlnnil by 


This loniis uppnnrs us a dot tod rndhd linn In 
h’lgiirn ti, 

It Is possibln, hi vinw of nipiuthm (It), fur thn llghtnr 
to rnihinn thn load to whlnli bn Is siibjnnt by dnlllsir" 


a.ii.u Totiil laiHti FMdtor 

For us<i III thn nn.vt s<*nlloii, wlilnh nulniilatnsa mois^ 
rnullstin ilnvliillim fiinntloii, thn total load on an idr- 
nrnft Is rnitnirnd. Kvidniitly, this total loud n Is a 
sidtiihln vnntor sum of nniilrifiigiil form' and that 
noinpoiiniit of liin griivllatliuiiil fornn lying In ti plaiin 
IH'rpoiidIniiliir to thn dirnntloii of motion. Kornns urn 
siimmnd In this way bnniiiisn thn lift, wlilnh must 
support thn nffnniivniy hnavinr alrnriift, llns in that 
pluiin. In thn formnlus givnn hnlow for total loud n 
iiiid hunk niigin H (roll), thn turn migtn )' (yaw) Is 
mniisiirnd In a horlsoiitiil plinin iifinr projontloii of thn 
night ptilh, iinil thn illvn aiigln /' (pitnh) Is mniisiirnd 
III 11 vnrtinid plinin from thn horUniituI pnijniUloli 
ihnvn to thn tllghl path. It Is iissiiinnd that thn nlr- 
nridt Is (lying nininilv with no slip nr skid — id n 
spnnd n. Thnn 


(/ 4 n snn /* 


»tl Is u I'lU'litiis furl, lliut If III!'yff(/i<i'r'» Hisiwf Is liitld noli* 
stioil mill Ihn (mtlH'i's sihhiiI Is nfiuiiand, tliian Is n nnrtulii 
iHMiilinr siHH'it wliinti .vinlils u Iniist. uuislliluiii lninl fur llm 
llglilnr.oi'' loitninl, If «, Is ns|ii'i«ssni( us u fiuinllim of s hy 
niiiiililuluK nt|iiHllous (III), (tl), itinl (4), I linn u trim luliiliiiiiiii 
Is fiMunt III nnmii' id llm slitgln runt of 


Tills rout Is j,B, 


(’ONKIDKNTIAIi 




TUM ItSrrHCT’ Olf ANOI.K or ATTAtiK UN I'tJHMtllT UL'IIVKH 


ar 


Knti 


mm /’ 4* 


viW 
ff (II 


i'(M li 


( 13 ) 


In unItH nf gmvlty, 

For Kim'Inl flight pntlix, mjnntlotiM (18) tuni (13) 
rmliii'o to thfl htlltiwing (onnK, which iitv iiwfiii In 
vnvlmw compiitiitimm: 

1. Circle of liMilim r In n hiirl«iintHl plinin. 


tnn H 


Jf. 

tir 



2. Circle (if riulhm r hi « vertlmil iilinie. 


c* 

tnn a “■ (t n • mm /* 4- 

ffi’ 

U. Circle Ilf riiilhm r In n (ihuie iif Hcthm of hicll- 
nnthin u. 


tan /( 


cim HI 


Iff 


4- mm 9 hIii w 


n •« |/ Cl 4' ^”7 4- mm 9 uln u ^ 


where 9 in thi' angle liciween the (lirccihin of lllght 
and a iKirlMiinlal line In the plane of action. 

-t. ticllx with liiiriiiioiiliil axin iiiiil Hlnimolilally 
varying «|ieei|, ('riiln In the cami nf corknerew nvohl* 
lag action liy a lionilier. The iletalln are coinpll' 
catixl hat ntr ilghtforward and will nul he net down,) 


:t,l) rilK KFFFCT OF ANtil.F. OF 
AITACK ON I'llllMlirr CimVKH 

ii.ii.t fluvlulioii l<'iui(<lion Hiid 
'rrujoi'lory Shifl 

In Mectloii 3 1.2 It wan pointed out that a knowl¬ 
edge of the exact curve tiown liy a I'lial and pi<rfect 
lighter perniltn the dcfi talliig lire control to caicniate 
I'ntine ponithiim of the target, Mince thene future piml- 
tlonn deiM'iiil Inthiiately on the deviation i of I he 
figliter'n velocity from the gnn*target line (Figure 1) 
It la iieceBnary to aanlyae S more carcfally than wan 
done In Heidion 3,2.2 [ilevlathm (3)], 

An footnotml In Hectlon 3.2,5 (fcadnote d), an 
attgh« («Mxlntn hetweea tla( lau'c axln of a llghler’n gnu 
and the direction nf motliai, Thin angle of attack 
mainintn of a fixml mul a vnrlalde part, 'rhe fixed part 
In attrlhntahle to the Inniallathaad netting whhdt 


allown for gravit.y tfrnp. The varlahle part in canned 
liy a (*hango In the load ftKitor a (Section 3,2.ti)) 
which ixatnlren a (shattge Iti tin* angle of attack of the 
wingn to niipply a haiancdiig lift for thin (shtingt* in 
alrcrtift weight, It follows that the direction tjf de- 
partiiro of the f}ghti*r’» bitllet In alotig the diagonal 
of a parttllehigrtnn determined hy the (ir<»pollant 
muwle VPl(M*ity Vu and the flght(*r vehatlty Ve. Iti 



t'oo'aH 7. 't’lici'fTci'l i<f anKli'iif iiliNck of ilintmi'ii kxIn, 


Figure 7, It In anninnml that o Hen eidircly In tin* 
plane of aelhin. (Thin it will not do, In general, t)o- 
emme theidrcreft In haiikeil,) The di*tleetion prnhiem 
In nolved hy eipattlon (t) of Chapter 2, whleh glv(*« 

A ■■ nla 0 4- (», (14) 

li I'll i~ I'f 

In Hectlon3,2,2[devlathtn (3)3iml.v tin*Hrnt term on 
the right of iMptatloii (14), the normal h*ad, wan lined 
for till* deviation. The correct deviation function In 

A »• A — r». 

'rill* purniilt ciirvi* generated hy thin S In called an 
iwiiili/iminir li'iiil piirnidt, Tlio next proldcm In to 
explore o. 

Ih'fore leaving ei|imtliin (I f), however, the mean¬ 
ing of the e(piatlon friiiii the point of view of the 
lighter pilot In given hy Figure M, In thin repreneiila- 
tloii, it In not imninncd thiil o Hen In the plane of 
nethiii. Iimtead, the ahiihig allowiinee reipilred hy 
the neeiiiid iiieniher on the light of eipiathin (14) 
Hen In the plane of nyiinnetry of the lighter, tt In 
eidled the Imjci'hi'u uhlfl,^'^’ Itn nise In iiinci de- 
tei'inhied hy an e.xploratinn of u, 

3 .,i.s Atifilu of AltHulk III Turiiii uf 
IaHUI HIhI ftuii«*Mt 4 Hl AlrMfllHHl 

'I'he reniiitant of all preMnnii'n on an idreraft wing 
of the haver tlmit ntinonpheric pri'nmiren on the upper 


CONFIDIONTIAI 


IHIHHt'IT rjUHVKIi 


HR 


ftful of Mw tHjiml t{) «)r mIIkIiII.v Kiw<c*r tlia.li 
HttnoHphorl)! jinwisHtt' on the lowor xiirfaw' — Ih ro- 
wi1v»h 1 Into ft lift, |NM|Hft)(litHilitr to tlio illtwtlon of 
motion, nn«l h drag, pumilol to tlio dlmolloti of iim- 
tioti, Jf tho Indlol In FIkhw' fi of (jlmptor 11« roplftml 
by H wing profilo, timt diagram llhifttraton tlda Mltiin* 
flon ftlmi. Tho yiiw of tho ballot Ik ocptlvaloiil to tho 
anglo of Httuok of tho wing. Tho lift' h, !.1 pmindK, 
Ik glvoii by 

A-r,. Jw. (Ifl) 

m 

whore f'/, *• lift l■(K'flloloot (dlmoiiKloidoKH), 

p «• air dooKity (Kliign [M'r onblo f<M»l),» 

•S' wing imni (w|inoi' foot), 

0 Irno nlrK|M>(<d (batt la^r Koo«inil),'' 


' Till' (Icng Ik kIvoii Ii,v a Kliiilliir l•x|lrl•KKlll<ll 

/> • f'/j j iVd* 1,8,3,) 

*Tln' ncriMlyiiitiiilc mIc dniiKliy „ Ik hii S,\t'A Ktioxliird. 
It illfft'iK from llio IinIIIkIIv Kiikmlnnl kio «•••• hoiki not Ih* 
••oiifiiKKit with llio rrhli'vr ImiIIIkII(< nlr doMKliy whloli |k hIko 
dwiotoil liy p (Kpi'iiim |,3!»), Moth p (NACA) niiil p„ (Iml. 
IIMlr) VHry Ht h icIvoii hIIIIiiiIo hm I ho toiiiimruiuii’ nod liio 
midlly olmimo, 


IImIIIkIIc Hiid NAt'A nltllodcK for glvmi liidllKUo 
ridntivfi nir doiiKity, 


Itoirtllvo 

llHiliKlIr tdllliidi' NAt'A hIIIIiuIii 

Kir driiKliy 

(fool) 

(f«H>l) 

Ml 

II 

031 

ns 

7,ISIA 

N,niA 

nil 

III,I7A 

tn,iNi4 

ttt 

811,111 a 

'8N,lMlt 

n.8 

Mtiimi 

44,Ana 

Hliiiiillird iiliiiiiK|ili(iri> 
Nil. 3IN. 

IiiikimI ,11, NACA 

Ih'INirl 

Allltiidii (ferl ) 

si' V 

p 

II 

ilNMI 

MNNI 

8,INK) 

MNII 

t.intn 

A,t)nn 

1 nil 

MI77 

IIMNNI 

l,HA4 

1.1114 

lA.INNI 

1 .mm 

t.aiMi 

8tMNNI 

iMl.niKI 

l,H77 

1.11711 

3.n7A 

I ,n:iii 

411,INN) 

4.IIMI 

a.irjt 


All iilrM|iMtd iiMiinr iiiOHKiiroK ly/i wimru TAS Ik tho 

tiiio iiIrKiMKul, It Ik cnllliriitoil to roml TAS hIkwii lovol (p • p,,). 
Iloiioo If lAM Ik tho tiiilloiiloil idrK|ioi'il, 


I AM - 1/ TAM . 

\ fill 

•Tho nildlthiiml Kiiiioroloviitloii nlliiwioioo for gmvily droii 
Ik hIhiiiI oiio-flf|ji of /,(, 


Kxporlinont and theory show that tho lift ooofH- 
oiont In ftjt almnst llitoar funotion of tfio angle of 
0 -i if the wing ohord over a range almoHt up to 
Ntiio, Hltioo tho gnns arti hiKtaliod at a flsod angle with 
rosptHit to thti wing ohiird to whloli angle of nttnok 



lion, 

In iiKiially iniNtNiirod, W(< may take tho nnglo of attitok 
or of tho nionn liort' kkIn of tho (IghtorV Imtiory In the 
form 

Cl. m Km A- A’l, 


whore A'l mill A’l are oiiiiKtanlN, 

If nn alrorftft Is Nobiwbiil to a load faolor n, wo 
niiiNl have A »■ H’n, whore W Ik tho iionnai weight 
Ilf the alroriift. ConiHHinonlly, 


It 


li\H 

HAS)* 


( 111 ) 


whore Li and A» nre oonKinntH given by 


2M' 

A ipiiiV 


u 


Kt 

A',* 


Hy nn iiori«lyiminli' iirguinont *’• which will nut 
lie rtipriHlni'otl, A, niny 1«' onh’iihded by tbo fiirnnila 



whore .S' In iIio wing nroii in w|naro foot and h In the 
wing K|ian in fotd. When etinidlon (17) Is iiHod In 
oi|inilioti (111), u will bo In radhiiiN, /AS in mlloN per 
linin', and H' In poinuiN, Next, Ai dopoiuls on tint 
Insbillfttlonid angle of the ginis. If wo KnitpoNe *' tlnit 
tho giins lire ndJiiNtoil no that at a iiartlinilar lovol 
flight Kiieod, (/d.S)ii, they are liiirl»uiitnl,' then 

» (/AS)!^' (IR) 


CONI TDKNTl All 









THM HI“|fKC!T (It' ANUI.K Of AITAtJK (IN l‘UMSl.JIT (il-f|IVK« 


.10 


Tlu» viiliu' iiMsIgiiptS to (/.4.‘<)(i low rit«|i((njtly 
350 niph. Uwlog IUIn vnlilei hidI hIhikJiuiI itiriilann 
<llintnif!|{js!?i, ttvoi’iiKo vhIiioh oi' hi lUiil Lt mu glvoii hy 
Tiitdo 1 foe fightoi-s of Woi'lii Win- IT. 


T,Oi<,G I, AiikIii tif HttiU'k fill' Will It 

fiKht.'l'N. 


t'lnaa 

Tyiiea 

/#( 

/•« 

Hi 

MelllU, McltlMI, 

FWinn.A, .Ihnhc 

il.AlKI 

itim*i 

H. 

Mi.81111, ,Me2ll(, Met III 

'I,7IKI 

IIIHA 

no:i:i 

t/l 

idt'ltll, 

Oaciii' 1 mill H 

'J,11117 


'I’hJm, NU'k, 'I'lUi.v, 

Avi'riiite Aim'i'lcim 

il.KNl 

n.iiiVi 


:i )..i VicImiK Circle of Thin 
\|iproucli 

l''iirin(ila (111) i'<'<(<ilroM ii t<iio\\'lt>(l)(oof n, iiml lo(|(>> 
li’i'inliio llio lojol Him miiivuIoim of llio |imli iiiimi Im* 
known, A vli'loiiM clrclM U Moni|il!'t(.(l mIhmm Him ptilii 
ninnol he (Inli'i'nilni'H nnill S (ami mi o, iiini wi n) la 

known, ’rim ... ifmilnHon of iliia tlilllcnlly la 

Kivon In Htmllon :i, 1.3, In llm Marly lllMi-ainra,*" lla< 
MMnIrIfnjtal load for a iinrc inirmill or a l<>ai| (inranll, 
I.M., winallonH (ID m' (I l) or aonm avorano of llmao, 
Ml llm |iolnl In i|m'Hilon, Imin Iimmo nat'il. I'Voio Him 
liraMlIcal |ioint of view, rMlIiiMnmnt al llila |Mi!nl la 
aoniMwIial aliaiinl mIiimm Him m-WI apimd of llm al* 
laMkci'Mininol Ih« know n,ainlMMnliifiiKallomi iaalwaya 
|iro(iorlloniil lo llila aimod, 'I’lm only JnallllMiiilon la 
loinnl In n tlMairi' lo avoid lilna In ciilMnlallona wIiImIi 
( ii'M to III' iiaod lo iiiMMi nil avorauM IiimIImiiI allinilloii 
rallmr Ilian a iinrlli'iilai oiim, 

Wllli aimli an aitjiroxlionllon for a and iiiidor Him 
aaaoni|iHon of MonalanI aimed, || |a imaallde lo Inie- 
Id'ale llm dllTerenllal etinallona (|) and CJ), nalnn a A 
delerniiimd hy Mi|iniHona (11) mid (liH, hy loinmrlcal 
nmllioila. TIda will not Im done alaee defeiialvi' (tnii* 
imr.v la Inlerealed only In a .ai'Kinent MorreaiioinlliiK to 
Hm I him of llluhl of llm hoiiil mr'a laillel, 'I'lm rei|nlred 
iletleMlIon eaii, In fael , Im nanle out aa a fnimtioii of 
i'an«e ami angle oiT of a lighter, rather than na a 
fnnetioii Ilf iionIIIoii along a |iarllenhn' enrve, (Him 
Nimllmi 1,3.3,) 

l‘'in’llmr amUyala of iiermlynaiole lead laiiiniit 
Miirvea hy l lmae met Inula hiia treated the enni* 
lionenta of n in ami at right aiiilea in the iilane of 
aullnii, 'J’ho iKM'iiemlienlar eoni|)otient eiuiaea Hm air¬ 


craft to move sllghlly helmv Hit' hiataiitaiieona planB 
of iicHon (or aiig). 

The imteliwork theory of Hila aenllon la eorr«tt!tly 
revlaetl In Heetlon .1,d. 'I’lm rietall wi|j|illed here luM 
liitrinaie vahie and ia an I'xeiniJhir of ap|n*oxhiiatlnti 
niethmia In Hda fh'Id. 


ji.;i.t QiiNlltMtivc KATci't of AriKin 
of AttHck 

'rim elTeet of angle of iillm'k on a iniranit curve 
may he anninniriiied ((ladllnllvely hy giving the rela- 
liona among |nire, lead, and imrod.vnamh' lead iniranlt 
enrvea that lalglnale id Hm annie |iolnl and have the 
aaine m,( and mm; (I ) at long raiigea, llm load la low 
(eloMM lo I), ihe angle of nllaek la aiiiall, and the 
aerodymiinle carve ahnoal eohieldea wIili Hm lead 
jiai'anll; (3) aa Hm rnngc cloaiiH, the load geimridly In* 
cremnea, I lie angle of ailack hicienaea, and, ahme the 
ahifled Irajei'lory nnial lead lo lni|iael, Hie (Ighler’a 



III LOW L.OAB 
iriaiOH LOAD 
l»|ULTaA«HI6H UOAD 
g t» rat lAME rOWAUCAM* 


■OAI AAII 

IHIATID TWAJICTOAT 
OiatCTION roA LIAO 
auAtUIT 


OIAICTIOA FOA auAC FUAMlir 
OIAIOTIUN FOA AlAODfNAMIC LIAO auAIUIT 


fao «n 0, tlltcMi Ilf liiHil on Ilgliier'A (lii'erlloii of 
emtlith. 


velocity la directed more toward the homlmr Ilian It 
wnnid h(> for a lead imranll, ao that the ner'idynamlo 
carve edgea over towiird the |)nre imraiilt) nnii (!l) for 
very high loada, the angle of attiick may he ao great 
that the (Ighler'a velocity la dlimeled hehhni tiio 
liomlierf and ,vet the ahifted tnijeetory leada the 
hmnimr hy an amount anillelent to eiiiKH' a hit, Theaii 
tlime faeta am purthilly lihiatratetl hy Idgiire 0. 


(’ONKIDICNTIAh 
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CiimVlSH 


8.4 THIJK AKflODVNAIVfIC; I.KAI» 

IHJMSUIT CIIHVK 

8.4. t IV«w VHriitliloM — FlKhtf’i* 

Spwwl, Cmimt* Ciirvatiiro 

111 Hoi'tldii lli(< r(i|U iiimlydc iiruliloiii \vii» «|ilo- 
Of f Im VMi'hiiiiN ii|i|mi,vltim4li)iiH iimili> In (hut 
WM-tltiii fhiwo l•<’«lU'{|inK (Ini iniiil fui-tur iiml l•llllNtullt 
ujMi'il on (liu |iiii'l of tin* uttiM'kiii>j; ai‘o I'rnclul, 

Jhilli (ill vliih'iicii to liio ('('III ilymutili'H of the «l(ii* 
iitliiii, III (111* lli'Nt IiimIuimm', itivi'ii (III unknown I'lii'vo, 
Km i'iiIc of I'lniiiKi' of illii'i'don mIiohIiI (•iilcr niKni'idly 
iiM ini nnkiiown, In (In* mccoiiiI liiM(iiin’i' (In* iili‘i'riif(. 
mIioiiIiI Kc |u'i'inll((*(l to cliiinKc n|ii'(*(I iniinrull.v ninlcr 
dll' fiim'Mof (Ih'iim!, iIciik, iitiil n;i'ii\'|ly, (‘oiiMciiiii'lidy, 
Mjiccil mIioiiIiI iiImo lie u \'nrliili|i' of dii’ ili'Mi't'i|idoii, 
'I'lic liii|in(V('iiii'ii(M III lie nitiilo niiiy lie i’i’i‘oKnlKi'il 
iiiiimI ri'iiilliy hy ronHliInrliiK (lie mIiiiiiIc i'iimi' of tin 
III (nek, loiiili* ill II vi'i'liciil |iliiiii<,'" liy ii IlKlilcr on ii 
luiinlii'i' wlili'ii niovi'N on u Mlrninlil niiil Icxi'l ii'ui’k ii( 
('onHiiini h|i('('i 1, If II \('i'tl('iil |iliitii> U iiwil, (I'iKiiino 
incti'li’ iIi'IiiIIm ill! no( oIimciiI'c (lie ni'W ii|i|m'(iih’Ii, 'rin* 
new lili'iiM iii'i' iiImo ki'pl rlciir liy iimmiiiiiIiiij: Unit (lie 
hori' iisiM of dll' ll^ll((||■'M Kini 1 m k('|i( mi die (iii'ki'I, 
MO (lint ilt'llcclliiiiiil iiiiil ImlllMdi' iiiidonM nrc iio( 
|n■(•M('n(. 


DMna.ci 

M 

z' 


DiVI 


TH«utr,r 


♦ IMri(lHT,llll 


f, or 

* Mtur.M 


-ROMC Ml* AND tHNUII AMII 


I'lMI KM (II, A l v(ili'rtl liisliiiil Ilf ii'i|ii Mi<riii|\iiniMit' 

(IIIIMIlll, 

FIkhi'i' III mIiowm dll' fiii'w NyMlciM > on (he nlr|ilitni*, 
mill iii(ll('ii(i'M dint II fiii'dn'i' Miio|)liryliiu iiMMtnti|illiiit 

* Aci'iiilyntoiili' fdi'imM miiIIiik <iii tint (nil Niirfin.i.p nf ||i)< 
IIkIiIiii' nri' iii'nliictnil nIiiiiii Hit' kkh |m ki'pl tin l(n■K('( liv iim- 
MI||||||I||||| lOiil II t|i'Mi'i'l(ill(iii nf turn' iIiIm In iIiiim' liy I'li'Viilnr 
imiiimiili In ikiI i'(i((ii(f(n|, 


— die Kort' ii.vlw ittni (In'iiMt ii^iu i'(i|(|('IiIij '*«• hiiH hwiii 
niiiih'. 'J’iic (iingnsidtil lUii! iiowiiil ilyrminlOHl (*i|ini- 
doiJM lirn IVM|MH'tlV('ly 

y '*> W Mill /' 4- 7’ OHM rr - I), (10) 

tiinl 

W i'^’ H' <11* 

g H *" "" y T/7 II’COM /' 4- 7'Mill n, (20) 

wlii'ii* /f Im (III* rmlliiM of oni'vntiii'o. Tin* kinoniiith'iil 
oiiniidoiiM of imi'Miilt Ill'll 
(Ip 

COM O 4- I'll COM (/’ - o), (21) 

<//' i/o I , , 

III “ ill '*^7 (22) 

'I'o iidllxc IIiIm mi'I of noli linen I' t'i|iiiidonM il in iieci'M- 
Miicyi III ileli'i'niiiii' (In* in'i'oilytniinle coiimIioiIm foe ii 
(iiii'liciilni' nli'iilntic ill it inii'lli'iilne iheolde Mcdlnn; 
In iiMMinii Miiiliilile inidiil VuIiicn (o (lie viii'iiilili'M, Cf, 
I'l 111 pi iiinl (o iH'ocei'ii widi dll' itilegradoii liy ii 
MyMlciiiiidc |ii’oi'i>HM, Di'llnili* foeinnliiM urn iiviillnliii',*^ 
I’lmlillnu: otie to iinicceil ilieecdy feniii (lie iierforni- 
•iiicc N'liliii'M Ilf jn'ii|ii>llei’ ellicicncy, nnixiiiiiiiit ('limine 
Iti'iikc ixmei', ntnl die corri'M|ioiniitnt niiivititinn Icvol 
IIIkIiI m|I('(*(I III 0 c('I'(u1ii nlliiinli', wlieii coiiil)ln(*i| 
'vidt (In* wcIkIiI ninl nil'|ilion* neonieley, lo (lie con- 
mIiiiKm 7', II, I, of iti|intilonM (HI) ninl ( 20 ), Tiii’IiIiik 
IK'M III (In* litidnl I’liliiCNj C),', ninl p iniiy he Mpeel* 
Ill'll III iileiiMiii’e III I •« 0 , 

K Im mil III nil evlilenl, lioweiee, wlnil Iniliiil value 
(lie dll' iiiinle Ilf iillnek i» Mliiiiiiil he Melecleil, TIiIm 
elioice Im eoliiieeleil wllli (lie ntiliiee of Iliiil |iiiel of 
dll' IIIkIiI jiiilli III wliieli MOiiie lleeiiMi in iieeiiiilleili 
wlileli JiimI |l|'(•celleN iliillnliiiii of (he KdliM-lii'iil'ilig 
liliiiMC, TIiiim, ile|ieinllliK on (In* cinilce of o In (In* 

iiMiiiil I’iinne fi'oiii T III 12 ", Il wtiiilil ... llnil a 

fmiiilg of cni'Vi'M Im |ioMMlhle, l''oeliniii(ely, liowevee, 
niinieelcal Inleni’iillini ileinoiiMlenleM die e.vlMicnee of 
II fiomiiluri/ hiip'i' vjhrl, 'I'liiit Im, die dh'e iinnie vci'miim 
I liiH* ciii’ve «III mIikw I! mIiiii'ii liook oi'ee nil oilei'vid of 
ahoiil onediiilf Meeiiinh TIiIm iiii'iiiim lliaf ililTeeeiit 
liildiil clnileeM of n jteiieeale a funnel leadlliK In n 
inil(|ni* Viiliie of l‘ ami conllniiliiK in* a Mingle eiievi'i 
My ('Ml nil Kiln (Ion of iIiIm Mingle eneve hack lo (In* 
lidllnl (line, wlial may lieeidleil a niiliii'iil liiidiii viilim 
foe o Im deleeinlned. Am (lie liniii |ioint in (lie dlMciiM- 
mIkii nf die mcI of ('i|inidonM, It nniy lie niileil dial al- 
lliiiiigli nninedenl Inlegi'iitloii Im feiiMlIile ii JinlleliiiiM 
hleiiil Ilf Ki'aiilileid iiitd iniinogeniililii in'oiiediieeM Im 
eiillKliletilng, 


CONKIDI'lNTIAIt 
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a.i.a C«HiipU<tu Three-l)lttif»n«*l«iml 
KqtititioiiM 

Till' iliMCiiHHlou nf thi' ti’iin tu'i'tiilyitumli' Inuit piir- 
miH liiii'Vt' of Mootioti 3,4,1 nniy now lin o,\loiiclo(l to 
tlifCH* illiiioimliiim, Tlio tmtlini'nl In ('omijllt'ntotl liy 
tho bunking of llio lighini' utnl Ity llm InlnnlMotion of 
biilllNlIn conNlilomtloitN In ()(<ii>i'inlning llin Ininl liikcn 
by u jH’i'fncI, llghtci’ pilot nt nui'li InNiinil. (A lltnti 
I'omplIcnlloHi llnit of iillowlng for Hltln«llp by inomiN 
of uti mlilltlotinl tnrni Involving u vihnn finw, him 
bt'cn i‘oimi(|i'rt'il In ono ni'i'oinit,®* 'I’IiIn loinlN to inoii' 
vnrhibloN tiinn oipnitloim boi'iiimo of tln> friM'iloni 
porinlltiMl Ibo pilot in tlio innoiint of xllp loni 
iloi'w not fiirnlNli ii unitin' oiirvo, 'I'lii'ro In oxporl- 
inontiil I'vkli'iii'o lliiit llglilor pllolN onn lly 
t'oio'KON I'lnmily,) It n lll bn iiNNiiini'il bnlow tliiil tlinro 
In no Nklnmllp. In lolilllion to tlilN Ntipoliillon, nniltniN 
iirn forllinr tiniillllnil by MippoNllig tinil Hin bonibnr 
pI'onnoilM on II Nli'iiiglil Mini InvnI trunk nt noiiNtiinl 
Npnnil, llinl llin ligliInr'N llo’otlln nnllliig In loft iin» 
nliiiiignil, Mini I lull I hi' nITnnI of grit\'lly on llin Ilglitnr'N 
bollniN niiiy bn iinglnnlnil ’I'bn liml iiHNonipllon In 
I nliiibln bni'ioiNo llin ntVnnl of grio ily on Ihnn of lllglil 
In nngligibln iiinl llm ilrop llnnlf, ovnr llin rinigoN In 
ilonNlloiii In .innNibly rnnno'nil by ii Nllglil nhu iillon of 
llm gun o\'nr llm Niglil linn, tinllnl piilInriiN nrn not 
noiiNlilni'nil. |l In mippoHnil lliiil \'iirliibln iiiin In tiiknn 
III pl'oilunn noiilliiliooN biillnl lio|iiinl ill oim point of 
tlin iiooibnr liii'gni, 

Tim nioi'l noiivnolniil hoI of nipiiilioliN lliiil Iiiin 

bnnii ilni'hnil""" In koI up wllli ..I In llin rnnll- 

lliiniir li'iijnnlory Irinni'Nnil In xpimn by llm biillnl in 
going froin llm llglilni' In ilm polnl of linpiinl. TIiIn 
iilr ningn in ilniiiilml by r iiliil Iiiin nil imiinnlh </> 
liiniiNiii'nil noiiiilnrnlonkni.in from llm forniiril illrnr 
lloii of boiiibnr Inivnl iil llio polnl of linpiinl iiinl iin 
nli'Milion 0 nllli r('N|innl lo llin l(orlt!onliii |ilnnn, Tim 
niigin oilniioInN llmiinglnof iillimk of IIiIh trnjnnloiy, 
l.n., llm iingln bniwnnn llm illi'nnlloii of nioiliin of llm 
(iglilnr lonl llm Inijonlory ill llm inonmiit of iln- 
inirtiirn. Tim niigin «i In ilin iingin ll.xnil nt liiNtnllnlion, 
from iIii'iinI uxIn to gun Tim Imnk iiiigln fi, of llm 
tlglilnr in llm iiiigin froin iliiit |ii>rpnnillniiliir to llm 
Irnjni'lory lliiil IIon In n vnrilniil iiliiim to llm pnr- 
pninllniiliir to llm Iriijnnlory Unit Hon In llm (Iglilnr’N 
pliiim of wynnimtry. 

Tim liiilllNlIn nlniimiilN proNnnt iirni i% llm mnii- 
*ln volonlly of llm Ilglitnr'N biiliol | Wi„ llm vnlonlly 
of ilnpnrliirn of lliiit biillnl; {•'«-b I'p')I mnl 
(i >• l),l)()lH(i(i 0(1 wimro p In llm roluilvn ImlllNllo iilr 


tloimlty iuni na In tim uppropriutn balllNtln nonlTlcfjnnt, 
In (uldlllnn to timwn prlrniiry fwirm, Iwtj Nonomlury 
nomlilimllonN niuy bn Inlrmliinnd. Tho lUtglo «i "• 
(t»(i 4- - *1 l■^'p^■"«<■'lf'« ph.V'Niniilly tim iinglo 

from tliriiNf usIn to dm uirnrufl'N illrnnllon nf fllghf. 
Aguin, In nnllN of font, und fnol pnr wnnond, ibn liinn 
of HIghI b !n given by n((initlnn (3) of (Hiuptm' 1 und In 


. V >•« 


Tim dnrlviillvo of iIiIn wllli rnNpnnI to titno In Nlioply 


will) llmNO lolInt'N llm tungoiiliul iHpiulloit In 


** ^ « ll’InoN (» nIii 0 + nIii It noN 0 noM fi\) 

II 4/ 

4- 7’noN o, - /b cm 


It iNovidnol llnil iIiIn NUininlng of fornoN III llm lllglit, 
dlrnnlloii gIvcN uti nt|imllon of llin Niinu* form iin 
npinilloll (III). NnxI, linniiimn I«ouiigInN uro rnijiilrnd 
to Npnnify r, I wo ni|mil|onN urn rniptirnd in IIm nnrnnil 
dlrnntloiiN, TbnNn nipiiillonN, liiknii logiitlinr, form mi 
mndogimfor Hint wo-dliimiiNlonnl niiNi'Cnipiutlon (2b)J. 
't'lm tli’Nl nipnilioii In 

ir / , (/<fi , ilO ilii\ 

- /•'■iNl„/7,noN«^^^4.noN^I,^^^ + ,J 

•« /, — H'l nON (H'llN II nilN/S) — NlllONillW) 4- VnIiIOi, 

(21) 

Tim Nlrimlnrn In nlnnr loid I ho projonlloii binliii'N (In 
piirnnllinNi'N) urn n\po»nd, Tlmllilrd nipnilinn noii- 
tiiiliN only imnninriilioiiiii utid gniviltilioiiul I'ornnN mid 
ulll llinrnfori' Iin liomogoimoiiN lit II', ll In 


I'n 


(hIii II — nol It noN 0 noN fl\) 


i/i/i 

ill 


not It nIii Hi 


ilH 


nIii Of 


'l(l\ 

ill 


4I'n|ii noH II, (m 


Wn iniiNt nxpnnl lo lltnl Ihrnn klimmiilln ntpiiitliiiiN 
iiIno, Tim roi|iilrnd dnvliilloii fiinnlloii In found hm 
dirnntly by iiolltig lliiil llmdiNliiiino from tImpoNitlon 
of Ihn bonibor ul llm iitomnitl of Urn In tlm fiitnro 
liiipimt point tilling tlm boiiibor'N trunk In MmI/ whom 
1/ In llio llnio of lllglil ovor I', If fnlloWN (hid. t!m Hpond 
of llm point nf Inipunt In iui 4 I'lJ/, It, In mmli u ghowt 
point whinh In lining piirNimd Niiino ull work In roluilvn 
lo tlm iriijcolory, ('oiiHoipmiitly by projonlloii nf Ihn 


I'UNMDKNTIAI- 



4 !} 


I'l'IldiriT CUmVKS 


rtiul of tlieglioHt MtM’mJ oil tlin tciijwtorv 
flitJ mngd mt« wimitlon 

ih' , 

~ ,.„rt iM - ,j„(| 4 . if) ^ a ( 3 ,,^ 


point, iiitfltntcy hohiivlor on flio pm-t of tlin nttnak- 
liiK pilot, mtlinr tluin porf«H!t loinl liolinvlor, (tan pa 
Introdiu'od palidiwlvi 


arlsfw, I'lnidly, I wo (HjindlonM fttc ilia raio^ ,,f (■|ianK(* 
of iniliuittli nnd olovatlon of llio (I'ajct'loi'y wrltlini 
down via pi'ojoolloiw iioi'intd In r. Tliowti'.(pm(|on« urn 
I 

It” ““ n'^ “ *'»(' + ^3 (27) 

nnd 

de 1 

d]" L'''"*'"ot'owdi-(',,(1 +//!i>oH0N|nO|. (281 


It will ho ii-inonilic'i’oil lhal !■ will.nr In iho lofl- 

lliind nit'inharH of (ho IiihI oi|iiatliiiiN IIii'oiikIi it. 



liiHtond oftoiliiiiilh and olovatloii of llio Iriijootoiy 
|l would ho lawalhlo (o nait aa angolar i<iiii|>dlMj!loa Iho 
iiiilflo (ilT hoinhor'a I rack of (ho irajootoi'y and (ho 
oloviilloK (iiiulo of (ho (hiN(MiilMnoon>o jd.'ino of 110= 
Koii 'I’hlrt wonhl Im an hoKrlado rada'i' (hail a 
((’olndoid hnprovoi(io(i(, It would hiiiiK (In* Mldialloii 
h( «y(ii((io(('y widi tlii’ iiHind piicNiilt oid'vodoHoi'lpdoii 
In l(t('ina of ('lingo and anglo ofT, and windd oxpoao 
sag (Hoodon Jt.H.M) hy ahowlng (ho alow ndallon of 
tho piano of aotlon, 

It la iilao ovldont ( hat liy pcopiw oholoo of tho finio- 
thni «l\dn« dlatanoo hotwnon hoinhor and Iho ghimt 


Syahanittlo nnd piwlao nntthodw of nnmoi'liHil into- 
Kmtlon of Niioh ayatoma aco avnllahln,*“'' mid a oon- 
wldoi'iddo nninltoi' of ookchon itovoclng inodm'n tiiodiud 
rangn-t hiohiding lilgicapood honilioi'a and fightora 
hn« l«a*n ooniputod,<" (An oxainpio of a (cno noco. 
dyiniinlo load piii'M((lt la glvon In l''l«in*o !!,) (!oin. 
piitod ooiii’aoM havo hoon oarofiilly ooinpacod with 
diow’ iiotiiidly llowii.*"" Dtii'iiig a algh( aNMowHinont 
pi'ogriiin at tho Piitiixoiit Idvor Naval Air Hlatloii, 
an !'tlK.:i IlglPor oipilppod with a Mai'k 2 ;l gyro giin 
Night wan llowii in piirioiit of 0 hoinhor wlioao mpooil 
Won hit) kiiota at an idtitndoof (l,()()i)fi, l''riaii oainora 
loooi'dN tho riingo, aisliniitli, and olovatliai of tho 
llglitor with roNpi'ot to tho hoinlior, and (ho flglitor'a 

load, at ipiartor a.aid hitorvida, worn known. To 

ti'at tho thoory. It l» roaaonahlo to aoloot thoao a(- 
taoka In whirl', tho Ilghtor'N load wiia woll-nigh por- 
lool, W hoii llda Ih doiiit Ilio oolni'ldonoo holwoon 
ooinpiitod and ohaio'vod vidiioa la i|iilto I'oniai'kahlo, 
aliow'ltig an a\orago ahanliilo rangi' dllToronoo of 
nhoiil I) yd, lonl avorago aliaoliilo difrori'iiooa In aiiglo 
of alaait III nilla. 

In I'oiirhiding llila aoodon, It la to ho oniphaalM(<d 
Halt tho I'oiindod oliiirartor of thla thoory ainnild 
inako it linmodlaloly ntiptirahlo (0 fntiiro prohloma 
In norhil warfaro whotlior (hoy doid with iilroraft nr 
nilaailoa, 


:t..l tlUHTAIN TACTICAI, (:(>!\N|(M<;ilA'iiO!N.*4 

,'1.5.1 (.oiiiliiii tAliiMfMiViM'M by lltiitihdi' 

I liroiighonl thla ohaptor, tho hoinhor innlor pur- 
aiiit liaa inovod on a atralghi lino cniirao at ooiiatnnt 

.. I ’•’•ila I'ootlllnoar iiaMiitnplIon la tonahlii In tho 

light of Iho roipilroiiionta of niaaalvo forinatlona, tho 
nntnro of honiliiiig riina, and ronaldoratlon of riiiigo 
ol oporntlon. Ilowi'vor, wlionovor a hoinhor loitat aiii 
idono iM' In 0 vory anaiP Ini'iiintlon, na niny woll 
linppon id niglil, on patrol, or on pntlirniding (onra, It. 
inny anITor aiitiiradon nnd rnordiiiallon nitnok hy 
onoiny llghtora, iigiiltiat whii'li aiipport lira powor 

OHiiMot ho ht'oiiglif to hour, VIolont.I frantlo ovn- 

alvo notion aiiggoala Itaolf na a dofoiialvo inoiiattro, 
Hilt Inrthor thnngiil alinw'a that idtlioiigli wiirli mu'* 
(loin oonrao ohangoa may nuiko Mm idining prnhloin 
of nn idtnoking llgittor morn dlllloiilt and nmy do- 
alroy tho onordlinitlnii of two or mnro ndnoki'ra, It 
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will ftt tha sttitiH llino doitpiva tlia jtimriacn nf tlia 
bdmhai’ itaalf, luMiniwI of avniilva iii'tiiuj flia I'oni'apt 
(if pomlmt wniipimi'H nriw'H, Ih a (laillMtmtt*, 

l>lttniu>(!, tuiil prniJPi'ly liniad !iiiiniHiV(*i' (laHigiHMl to 

W'lliii'i^ tlia jiimwilillDy of ilitnmga (o llm ImmiiIh'I' **'* li.v 
(I) iiffcHtig Ilia flglilt'i' a I'liiiiiKitiK tli'f|(M'tl(iii la 
iinujuiit and hi lliii', (2) (daii’li'iilnK the iiMaak, (3) lii- 
cmiMliiK Ihn hiadlnu mi Ilia (ifthlar, and (4) inukliiK 
iiw Ilf ii vliilaiit mid tiii'liiilanl. Mliiwlraam, Hlitai* Ilia 
maiiain'ci' Im ijliuiiiad iiiid iimallaad, mia taiiy pra- 
vdda dafi'iiillilK ((iiiiiiai‘H ivllli a apaalfla w<| of aimpla 
I'lllaa I'aa l■aflll•ll llri*,*'''' wliiali iiiav tliai'afni'c ha 
I'adKiiiiiihly afiVallvi', 'I'lia iiiiinI ammanii amiiliiil 
iiiiiiiaiivaia iil'c' alaap diving lili'ia* mid amltMi'i'iavH, 
Only Ilia am'km'rasi' will lia dlwiiNsad. 'I'IiIm iiiaiii'iiN'ai' 
liiiH llii< nddad iidvimliiKiiN uf iiiidiilaltiliiK iiiaiiii Iriiak 
liiid (waiiMlIity) Iii'IkIiI, and nf haliiK I ha IichI •‘oiinlai' 
iiKilhinl It aiini'dlliiilad (illaak, 

ll i'( mil priilllnlila in iillaiiipl iiii (<\iial niiillia~ 
iiiiillaid aolillliiii nl llii* prnlilam nf a liKhlai' fnlliiMhiu 
n hmiihai' hi Ilia aurkwrasf, 'I'lia lluhli'i' aarmni lay 
(iff dallaalhiii Kaiti'ly im wall iim lia iiiiiy fni' iha raall' 
lliiaiir aawi*. TIiIh iiiaiiiiN ilnil ha will pnliil In a i'liiiilniii 
linddnii In lhi< iialKldinrlinnd nf Ilia land pninli an ah' 
ax|iai'hiiantH mIihw.*'*" Whan naaaNMiii'y, niia iiniy 
t'ii|ildl,V (iiipcidna Iha idtntilinn liy mi nlnlniia Ihraa- 
iliiiianKlmnil imnlnKna nf Iha iiiid|iiiiiil iiialhnd nf 
Haallnn 3.2 I, A Mlnndiii'd anckm'i'aM In |mi'l nniy lia 
daw'I'lhad an fnlhiwn: (I) dlvillK ini'li In pni'l, 

aliitiiKliiK i'nin'Hi> iiliniil M()°, limlnu |iai'hii|in I,IKK) fl, 
tiiid liiilldhiK Indlaalail iilinpaad np In 2211 iiifih, 
(2) allmliliiK linn In purl KnliiliiK pailitifM 7011 ft, and 
hwliif,; npaad In IHII tnph, (3) rnllhiK and aniilliinhiK 
mIIIi 11 alhiihhiu; Imii In nlmlmai'd Kiilnhiiut pailnipn 
300 fl, iiinl InniiiK wpiM'd In I AO nipli, (11 dlvinu; liira 
In nlai'hnm'd nnlll Hpaad In nliniil lOll inph, (A) I'nIlniK 
and annlinnliiM: w||ji a divhnt; imn in pm'i mull 
npaad In almnl 220 niph. And Iha ayala may ha ann- 
liiinad. Nnlalliiil iiflar llani (3) Iha aniii'Hi* nhniild Ih< 
Imak nil Iha appnnlia nida nf iha ni'lKinnI haddliiK hy 
30". Ahniil ftOO fl will ha Innl dni'liiu: Iha ayala, mnl 
AO* Mill ha ahniil Iha nnixhnnm hank. 'I’lia lima par 
ayala In almnl 17 naa, ivldali nlhiMn I naa fnr anali 
alimiKii mid fnr aiiah rail, and iillnWM M, I), A, I) naa 
lawpaallvaly fnr Iha fmir phiinan nf a ayala, 


n.n.'i Kfrool of llijili Much INiiintiorM 

Oil iiii AllMok 

'I'ha I rand In mlllliny iivliilliiii In liavanl Iduharund 
hlgliar Npaad.N uiid allilildaN fnr tinlli linnihiMihiianl, 


and, amwaonaiilly, pni'Kiilt nparidhirm, Whan a hlnh* 
N|M'ad fightar atlampiN tn attuak a hluh-Npaad hiiinliar 
nil a pnrwidt anrva, if In apiiarmif friitn aipiatlnn (0) 
thaf IiIkIi InadhiK ^'dll I'aHiilf id inafarlal itnKlaii off 
Niarn, and at llmwa rmiKaN wlllihi which (irdhmry 
itminonhinti In (sffaallva, .Mflinnuh If I.n nnt known 
axiKO ly haw load inid mrnwl.h of haul iiffaat I ha pllot'a 
nImhiK, iharaNllli a.vlNl npiiar hunl hniiiiilN whiali may 
not hi' axaw'dad fur pliy.NloloH;laal and aai'iidynamlaid 
raaNiiiiN. liliiakniO (hiif not Mia mcIkIiI of Iha IlmliN) 
limy hn liihihilad liy iha iino nf Ndltnhla iiutIpraNmira 
NilIlN, 'i'ha iiarndyiiiiiidani raNliiatioii, lioMavar, hahiK 
n itiiaNlinii nf ivliiK daNlH;n, In tint no raiidlly dlNiiilNNad. 
'I’IiIn raal rial Inn nniy ha aoiiNidarad hi Noiiia dal nll."'* 



'I'ha .Miiah iminhar M In Iha riilln nf Iha »paad nf ii 
hndy In Ilia Npaa(! of Noiilid Hliira Ilia Npaad nf Niiiilid 
daaraiiNaN with iilliliiila from iihniil 701 liiph id Natl 
lava! In tihniil 000 niph id AO,000 fl (Iriia idr«paail), 
llioMa mndarn iiirarnfl daNl$tliad In parfnrin hcNl nf 
idlltnda iiiiimI iiaaapi Miiali iimiiharH iiiiprnfialillig 
imlly. I‘’nr anah mIiik lliara cxInIn ii aiii'va nlvhi(( ii 
arlllaid vidna fnr Ilia lift analllalaid f'r, III lariiiN nf iha 
Mill'll iiniiihar, Al iiiiy nlvaii Mnah iiiimhar, mi id- 
laiiipf In ('xaaad tlilN arlllaid vidiia will Inini to as* 
aaHNlva Nlinddnr iiiid vihridinn wlilah miiy raNidt lit 
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Kinil'tiiml ihimiiisn.** flHiim*t|iioiiM.v, if (In' nlTocllvo 
wulglil. H^ii tif tlM' lUrplfHio I’oiinii'Pin h lifi ('iM'ilinli'Ht 
Itt ractwM ni iniiMt Im< tmooiiti'd. 

Fllfiii'id 12 Hh(i\v« II typlc'iil ciii'vi'. It n'Mi’inliiiw tfiii 
(M'itltMti t'lirVO fill' jot finlltlM'M, 

With tlic mUI (if till' Cl, i.ru I’lii'vo, wnlonH (if iMim- 
fiii'tnliln lilKht. Ill iUMii'dliiitti’N iif IiiimI vin'MiiM iiiilli<iitt*(l 
iiIrNpiMKl limy Ih* uliliklimil. Tlui IAS nf Ntall iit< 
M <" 0.2 In nil nfUi'linit piii'ninclm' In tlii' iliNiMiMKliiii. 
A I'l'iidliy dcdnci'd iippi'iixlniiiit' fni'imilu ('(«■ ilm 
MtidliiiK MpiMMi ii|iii Ilf M ■*» 0.2 Ih 

ii,„i ■» Hi \/wliiK liHidiiiK, 

wlii'i'o I'lin In III iitiloH |i(<i'linin', niid tin* iiuidiiiK in in 
pnilinlMperKipiiirnflint. With llinnidiif ••itinitinii (fA), 
till' I'linc (if ci'lticiil inud, ii, ici'miih /,I,S', i', I'ni* n kIvcii 
idlilndc, U kIvi'ii by 

Cl . '' I'" 

.(IIIIH,!. ■ 

win'll' a U the IAS nf himiimI id the i'Iiiihi'Ii nititiidi'. 
All /''(!') fninliy, willi llic idtltiidc im piiniini'ti'r, U n 
iii'Mtcd Ki'l nf ni'chi'M with Ii'km ni't nil tlic llni' n «> I. 
Am till' idlilndc liicn'iiMCM, llic ii'kIiiu nf I'linifiii'lnliic 
llli(l(t Mil liiiiiiiili'd MlirliikM innii'i'lidly. Hni'li ciii'vi'm, 
will'll iiMcd ill I'linjiini'linii wnil llic Intid fiiclnr rni'iiiii* 


* I'lir viT.v linv Mill'll iiiniilii'in, Miliiili'iii|!l III i"(('('('(l ff.Mii 
Ii'ihIm III dll' iihiimI iv|i(' Ilf Mini!. 


liiH nf Hcntlnn H.2.A and llic tlili'd foi'iii of Spctlon 
3.2.11, define II I'cjslnn, liiiiindcd by n tsUmmI ninjco 
vni'MiiN iuikIc (iff iiiil'vc, witidn which ii fighter oiinnot 
(mneti'ide on a pni'Midt curve id tack. 

S.fi HUM MAH Y 

Heelliin 3.1 dlMciiMMeM file Incth'id Mctflng of plit'Mult 
I'lii'VCM In iierlid warfiire, and ceiiMldei'M the rciwiiiiM 
why a detailed Mindy nf mich cnrvcM l« a, pmiiiiiulMllo 
fur giifinei'.v liivi'MlIgafliiiiM. 

Sci'tlini 3,2 dcalM wllli llic gciiincfry nf |nire and 
devinled piii'Miill i'iii'vcm, 'Plic (’I'ldrlfiigal fnrccM ex- 
pei'ieiiec I in miicIi enn eM Ih cniii|)iilcd, and gctti'i'id 
I'eriniilii'* fnr the liilnl I'nri'c “gravity |ihiH ccnlrlf- 
ngiil - lire given, 

Hecllnii 3,3 l•^'^'l(’a‘M and rcrmcM I he I henry nf fixed 
gniiiiery In nrilcr in dctcrinliic inure e.xiii<lly the angle 
hy ividi'li llic idlai'kltig llgliler dei'lalcM fniin pare 
tnii'Miiit. 'I’he angle nf allnek nf Ihc fIgIder'M gitiiM Im 
('xtiinri'd In deliill, uliiec iIiIm ili'ti'inilncM the dei’liillnii 
liH iiiiieh iiM ilncH llie delleetinn lakcii hy the fighter. 

In Mi'i'llnii 3,1, llic niiiilniny nf the true aermly- 
imiidi' lend piii'Miilt I'lirve Im cniiMldcrcd. 't'lie linpnr- 
liint pniiiiM are Hint Ihc llgidcr M|iiH'd niid tiie eiirva- 
lure nf ilic I'niii'Mc are new viii'IniileM nf the pi'niilem. 

Hcelinii 3.A iliMeiiMMCM in'iildliig iieflnn iin the |iart 
nf Hie hniahcr iiinl Ihc nei'ndyiiaiiile IhnltallniiM nii 
Ihc lighter in iniikiiig a piii'Miill eiirve iii.taek. 


t’ONFII)l']NTlAb 


(^haptor i 

OWN-SI»KKI> EIGHTH 


4.1 INTHOIMICTIO^ 

i.l.t INlHltiollHl illld lIldlfM'tioil 
KoriiiiiIttM 

T iik fiii'iniiliiH (IimIih'imI In Chittili'i' 'i 

(ire chwmiIImII.v iif Iwn I,v|h'h, (1iii> ly|i(‘ ijwM 
vi'Idi’llliM loiit iiii|{l)<H til I'xpri'riK till' ll•llll tiinl till' 
iillii'r l•lll|llo,VH iiiiKultii' riHi'i^ nii'anili'i'il mI ttii> Kiili. 
Hiiii'c till' tii'Nl l,v|iii Ih Hi'tiNllily m||()|i|i> 

iniM'liiiiiiKiillnii ii|itHMU>i pliuiKltili'. 'I'lii> Itiiii'c riiiti|ill> 
I'lili’il iii'iililoioH litIrniliii'iMl tiy till' lll'l'|||•Hlly iil' iiii'tiN- 
IllilllC I'lll*'!* wilt tlt> lliillll VVllh il! h. 'I'lilH 

i'liii|)ti'i‘ ('iinMli|t<i'N Hilly ili'VcInpiiii'iitN III' tlii> iiiiii' 
MiiKiiliir-nili' I'lii'iiMiliiH. 

t. 1,2 Prcdiclioii of Approiii'li AiifjU' 

It wiiM piiliili'il mil III Hi'i'lluii ‘i.'J.i'i I lull )iiiKll|iiiinl 
I'liriiiiiliiM, III' wlili'li I'lpiiillmi ( 11 Ih lypii'iil. ci'ipilci’ii 
viiliii' fill' lliii iippi'iiiii'li ii(im:Ii' III' llii> liii'Ki't, mill Hull 
HiIh S'iiIiii' Ih mil I'i'iiillly iiii'iihuI'I'iI, ’I'Iii' iilli'i iiiilivi' Ih 
III iii'i'illi'l Itii' iippi'iiiii'ti iiiikIu 'I'IiIh i'uii tic iliiim tiy 
iiHHiiiiiliiK Hull II ipillc H)ii<i'lul liii’Hi'iil hIiiuiHiiii Ih uI 
lliillll. Till' iii'Kiiiiiiml I'lilliiWH. 

'I'lii' pi'liHiii'y fiiiii'lluii III' Hm ili'fi'iiHlvi' nuiiiii'i'v uf 
II liiiiiiliiu' Ih III pi'iwmil IIh huh Mlirritl'l IVhim Iii'Ihk 
hIiiiI iIhwii. Hiippiii'lliiK nllii'!' iiiimiiIiiuh hI' ii I'iiI'hiiiHhii 
liy I'l'iiHH Ill'll Ih It Hi'i'Hiiiliii'.v I'hiu'IIhii, iiiiiI ili'i'liuiilliiy; 
III! I'lii'iiiy IIkIiIi'I' riiri‘ 1 ' U liiHliii'y. A IlKlitci'iilliii'klim 
III! 11 imi'Hlill I'lii'Vi’ Ih iiihhI llki'ty In hIihhI iIihvii Hm 
liiiiiilmi', HH Hull Hm iIi'IiuihIvi' Kiiiiimr)’ In I'jmr 
i'IhIiik IIh tiHiimry t'liiii'Hiui hhihI iIi'uI uili'ifiiuli'ly 
vvllli Hill'll iilliii'kn. I''hi'IiiiiuH*I,v, ii|I|i|'hii('Ii iihkIi'iiiuI 
i'iiiii'hh i'iiI'\'|iIi|I'I' i'iiii Im pri'itli'li'it fiii' piit'Hitll i'iii'\'i<h, 
liilil iIiIh |ii'i'iIIi'IIhii niiiy Im iiIIIIkhiI In Hm iImhIkm hI' 
II lln<l•lllllllHlll, lly liikliiK iiilviniliiKu hI' Himii ii H|u<i'iiil 
iiiiil iliiiiKi'i'iHiH Hllinitliiii, f4lnit)lii Ill'll i'linlrul inuy Im 
ili'Vi'loimil wlili'li iiiiiy Im iipi'i'iili-il ullli u iiilnliniMn 
hI* iiiiiiilpiiliitliiii Hi’i'iii' III! Hm ptii'l. Ill' tim KHiitmi'. 
'riiln Ih llm IiiihIii login iit' lim I'lmptni'. 

It Ih dIivIhiin Hint lira iiiiiiti'nl hIihiiIiI ciurtnill IlHulf 


III Himii piH'ilii'lliiii Ilf llm iiHiii'ki'i''H Imliitvloi' niily If 
wiii'i'unli'il liy llm l•lll'l'l•n^ limlli'iil Hlliiiitinn mill, I'vnii 
Hmn, Hilly It' iiihi'h lli’silili' I'liiiliiii Ih Iuhh i'lTimllvo tm> 
I'liitHi'itl'illllli'iililuH III ili'Hlgn, pi'iiitimllHn, iii' iiuuilpn* 
IuHhii. Hliiim, III tiililllliiii, Hill'll I'liiiiiitlliimiit lm|illi<H 
Hull Hm ili'fi'iiHH liigH llm hITciihu (It |mriiillH llm ii|i- 
tiiumiil III Hi'l Hm liii'tli'H ImfiH'i' Il I'liii Im ili'Hlgimil j, II. 
(hIIhwh Hull IIiIh ly|m iif i|i>pi<nili'imn mi l•lmlny 
I'liiipiu'iillHti Ih I) HiHiigiiii pt'iii'i'iliti'i', 'I'IiIh fitiipliu' Ih 
H m liiHliti'y III' Hill'll II Htii|)Kii|i llm iiwn*H|mi'il nlglit, 

A Hpi'i'liillnmil wi'itpiiti Ih iIi’hIkiii’iI In irmi't iiii I'.ii- 
imi'li'il iii'rrupi III' u uh'i'li I'liiHHiif limlli’iil hIIiiiiIIiiiih, 
(•.K,, iivi'riign (Iglili'r Hpi'i'ilH mill iivmiigi' iiHimk 
I'liiiKi'H. \ pi’ii|iHimiil Ill'll niiii'i' tli'Hliito wmiipiiii, tiiilt" 
\'liliiiili/.i>il ill iii’i'Hiiiil Ini' v'iii'IiiHhiih III llmHtipiiiii’iit'M 
I mini villi', niiiy JiiHlIy huIxi' iiiihii HiIh piiliil. 

i.l.;i Dfdliiilioii rtf Own-HiH'tMl Sijgltt 

An imn-Hpi'i'il hIkIiI |h u nmi'luinlHiii lliiil iIIh|iIiii'i>h 
H m lini'i' iivIh nf It ^iiii l‘i’nni llm Him nl' Higlil liy iin 
iingli' I'll hIii r i',„ will'll' llm Kiiii-iiiniiiil vi'limily i’,/ 
iiiiil Hm ninKi!|i' vi'limlly i’„ uri' iiriwl, 'I’lm viiiliililc 
hUi>III' HiIh uiiitli' ili'imniU, Hmn, mily nii llm piiHillniuil 
iiiihIi' f. III llm iiii«li' iitT nf Hm liiirtol wlHi I'l'Hpi'i'l In 
llm iiiri'i'iil'I’H illrimilnii iil' iiiiiIIhii. 'I'lm illH|tlin'i>iimiil 
iiiikIi' Ih ImIiI nIY Inw iii'il Hm ii'iii' iil' Hm lirliig iilri'iiifl In 
Hm pliiim if imllnii. Hlimi' iiiniinl vi'lni’lly niiil pi'in 
tmlliinl x'l'liirtly I'liinlilim iii'i'iii'illiig In hiii'Ii lit) iiiikIh 
I n yli'iillng llm IuiIIi’I'h \'i'!iii'l!y nl’ ilnpin'liiri', ii liiilli'l 
illi'imli'il liy HiIh iimi'luiltiHiii will ilnpiil't iiiiUig Hm 
Him III' nlglil, 'I'll lilt It IIki'iI (tiniiiiil liii'gt'l iiti ii I'lilin 
ilaV, llm uiiiiimi' imail ntily liitlil llm Hlglit iiit lai'gni 
iiial lli'i', 'rimi'i' Ih itn i'iiii|;!iig wIlli an iiu n*H|umil nlglit. 
'I’ll lilt a HkIiIim' iillimkiiiK iiii a piii'Hilll I'lirvo, Hniiia 
imi'i'i'iilagii III' lUf (Knimriilly Ii>hh Hitiii IIII!) In hhI In in 
iloi'wiHii Hm I'isll nwn«H|m('il ilalli'i'llHii, 'I’lm ii'iiwin In 
H int Hm llglili'r iIi'vIiiIi'n I'ni'Uiii'il nf llm Him nf Night 
(Ilf llm liiHiiiiil nf Urn) linrlng llm liiilInt'N Hum of 
(llglil, Mill'll nf HiIn I'luiiilnr In iMiimi'i'imir witli HiIn 
IHM’ i'nnliign fai'lnr, 
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4 (i 


RIGHTS 


4,S 


l>EM.K<:TlfllV ACMIlVST PUII^IJIT 
€i;fiVKS 


'I’hui it Ifi Hiiinflii'inUly I'owunttblo to Ist 
Wf «. (Pu «lri T)/r, hikI ooh « • i to obtitm 


4.2.1 Pi*r( oiiiHff4} Fiictor for I»nro 
FiirHiili 

u piifo piii'wub {.um< tho it|)|)i‘uitcli iuikIo o U 
hIwii.vb unro Hud tin* hii'not b oonfibt.'it. Hlnt'n 
tlib <-nm» lliw III Mu- (ilutu- of i„.|ion. foniiiihm (Hh) 
iiiill (8b] of t'lm|)tt'i' 3 iiiijily mill y||.|,j 

Mill A «" *|''ii<ln f ~ lifff w,,. 

l-’nc pun- piimili Wf « t iiikI, b,v i-ifiiiiiloii (3) of ('Imp. 
loi* .'I wifli Oolulloiiii! l•lmllKl*«, u>r (iv mIm t)/i' 
ll('ll(•(- 

I'd 


Mill A 

^'l 


A'l Mill f 


«'u 


1 .-9 


ft,. 

Hr 


hilt 


i-r 


(.1) 


Mill A ■< Ml ^mIii I 

I'h 

t'.| a I ~ Mi/ 


I'f 


<!'/ 


(I) 


TIiIm Inti-oiliii-i'H (III- pi-i‘ci-ii(,ini. iiM'ior Mi rH’i-iml pi 
III I Ik-(- 11(1 o| Hi-ciioii Imu'» piini pnrMuli mifs'o 
I'ooipiiliiiloiiH mIiovv Mill! 


i'll,'"'-) *< 


1 -1 


11 ,, 


- ' i<„ 

Im nil (-xci-ili-iit Iipiii'oxliniitloii iiimI Iiniw« olHi no 
t-iiiiici' (-Mtliimti-,"*'' 'riio i'kI liouti- S'” 


L - 


I 


I - 1 - 


Im not no Imppy. 


I'f 

I'd 


4.2,;t PrroMitMKK Furtor for Aero- 
(lyimotit! Lriifl FurMuit 

( oiimIiIit iioiv nil i)i«i‘«Miyimin|,, pi||.„„i( mifvi, 
ill iIh- Mi-n«. of Hi-clloii liiforpi'ot Mic iui|«li< of 
iittiH-k «i ol till- iiu-Mii bore- nxlx of tlu> .‘ig|,|.,|-'Mguiw iw 
Mmf I'oiiipoiie iit of the- true-« ||i(.|| Hoh j,, |ho p|uf„, 
ol in-lioii. (All i-xiie-i. oiiiilyMlM linn be-i-ii iiiii(|f»,**i') 

'rill- eji'vliitloii DiiKle-4 Im 

4-» .ir - fviilii r - t,, ( 4 ) 

(?}' |i|i,. Vf ' 

\\ In iioiv i-vhle-iii ihiit nppropHutn (-oiHbhintlou of 
"'t'liilloii (-1), i.,pm(|oii (II) of (’Impli-r ;i fe-stoiieleHl 
t" «ivi- n by e-oiiibiMiiiloii of u,. ivllli (imvltv), fiiiil 
i-ipiiilloii (8) >.illl yleild Ibe-ili-lle-i-Hon lei liike- iiKiiliiMt 
I* HkIiIi'I' iilbii'kbiK on no ni-i'iMlyiiniiili- li-inl pni-Hiilt 
i-lirve-, mm II fiiiiMiloii of iillllinin, riii)({i-, iiiikU- off, 
Mpe-e-ilN, IimIIImIIi'n of tin- livo lypi-M of iiiniiniiiltloi), 
'Hill llulilor type-, (’oii«|i|i.mlliiii of ibei roipiirPil 
iilKobm MbmvM tliiel It ivlll iiiit bn piimmIIiIi- to rni-lor 
Hill (I'M Mill f) |I„ MM UIIM lIllllK In lIl-ll’I’llllllillK Ml mill 
M'i. Hilt line- i-uii Mill! wriio 


Mill A 


' " mIii f, 

I'd 


4,2,2 l*<»r(!ciitiif{o Fio-lor for Drviiilnl 
I'lirMiill 

If tin- IIkIHi'I'i Millie- Mill! tlyiuK in tin- plmie- of 
nctloii, IniM u eiiivliiilon niiKle- 4 (Me-ei l'‘iKiii'e' I of 
('liui)li-i'H), foi'iiinliiM (8ii' Mini (81i)eif (’lMipi,,|,-8{j;|v„ 

Mill A " Mill r ~ I/'■ Mill 4 - } COM 4. (2) 

•• I (1 F|l 

111 tlllM l-OM,. ^ ^ 

Hill for n ||iini piirNiili i-tirve- ivn niny Inkei mIii 4 •• 
(i'll Kill f) ilr, M'lie-rn" I i?,. |m riire-ly Ki'''nlei|' ||mn 

'jThi. imlNii>i||,t »r iMi-iiiiM Hmii, II t||i,i|i)|.t|,u, Ii|,pvw-n ttm 
Iw^miMlil l«"ntH'i''« nmnnieititoie iniiiet 


mill llii' ili-|M'iii|i-iii'i- of on ilie« Mpe-iMl of ibo khu 
nioiini wilt hv rrrt/ M/if//i( Imli-e-il, In fin-f, If ihn nni> 
iininllloii mnimI by tli(« UiipIImIn |h jcivcn, ilio imm'- 
I'l'lelliKi- fiii'liir A', will i|e-pi-ni| on IlKlile-r type-, nltltinln 
(iilTe-ctliiK (III- In-loivlor of tin- ll){|ili-i' mill bnlllKlli-H), 
rniiKi' (iilTi'i'tli)K hmil ninl biilllMili-M), llghti-r wpi-i-d, 
mid iiiikIi- o(T. 

4,2.4 ViirliihlpM on WIiIpIi |»»*r* 
t'iiitlKKr Fin-tor 

If oiily oin- of tim IiinI four ym'lnbli*» In viirli'il. Mum 
fim III lowiiiK iiiiiilliiitlvn pn-dli-tioiiM nboiit tin- vitrl- 
iiMoii In A', i-nn In- nnnli*, on Mm IiiihIk of Mm pliv«l('K of 
tim kIIiiiiMoii, f I) If Mm iilMtiidi- In Itii-ri'iwiiii, Mm kmd 
ii'Miiirnd of tIm llK;li(!»r pilot diH-roitNi-N slimo IiIn biillotM 
HI'" fiiNti-r, Mint imrt of tim totnl lond rni|Ulrnd of tim 
Imiiibnr to nllmv for tni'uot iiniMoti dimrniwt-N bmmnwj 


(X)Nfii)i-:ntiai, 
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rtf iiiMM mrifint) utiti ftiMliu' Itiirnhiti* hiilirttm, aitrl Itoih 
flffijcts the minimi ppn'wilftinf! tci rnfmitip, 
(2) If rnttKO imrmmm, tltnii* itt Irm Iniid itii Hirt 
fighirtr, irm nngio of ullttck, hl« ftiiMi in flrwr t(i <( 
!(4 w! ptimiiH., niijHi ttllitwtaiw fur tnrgut. mrttiurt Im 
rt*(|ii!rw!, thu k» tlacrenmn, (.1) Jf tho figlilor hpml 
ftiprr(Mf*«, flirt grmti«r tiirgnt muiicm furwarrl nuiru 
tiiim (uttriiH'ntwirtM for flio initri'iiHcd loiiii wliicli trlrw 
to mtikiJ tiui (light pHth ruirnt clowr fu purr ptirMiilt, 
(tiul h tkmnmn, (4) tli tint frirwiinl hrmlnplirw tlir 
ftiiurii rHiigrti nrt< Iomh tlmn In thr ruirr lirmiHplirra 
Hnd mimii bnllrt v(<lonitlf>N nit* higliitis ho (Init thr 
prrrrtitiigr* in Hon<(<wt)iit grrotrr In tin* foni urd licinl* 
Hphori*. (5) Ah (Uiglr ofT tctnlH to t)* or to ISP*, Htiirtlog 
nt »i point Hommvhftt fttrwnrd of tin* iMtiin lH*i'ii<im* of 
Hum (4), loud dt*rr(*HH(*H, tin* path Ih clom'r to it loud 
piirHiilt, morn (illownnro for forward targrt motion In 
rt*i|nir(ai, and tin* p(*m<ntag(* ihermHrD, In Riini, (In* 
d(*fi*ndlng gun iiiovch forward from Hh full own*H|H>i*d 
prwltion to allow for target laotlon forward of tin* 
ilnr* of night at tin* liiHinnt of (in*, It will ntlll point 
lM*hlnd tin* lint* of night at a pert'entagi* of (lit* full 
vahu* that varU*H on dlm'iiHHcil nhiivt*. 

Thi*Hi* pr(*dh'tlo)iM an* horrn* not liy I'ltrefnl roinpo- 
(atlon «ntl may la* math* very evident graplil* 
(•ally.*'* Kor a fighter of ('Iiimh t/| (Tnhle H of Chapter 
3) at a TAtS' of 31A rnph, and attaeking at 33i(NM) ft, 
the w«y In which *•« varlen with range ntol angio off Ih 



FiiO'HH I. VnriHlIiiii of k, trllli rHiiK*' nail lOial)' tiff. 


hIiowk In Klg'.irc I. Tin* fIgiiter'H amaninltlon Im 
ehnrac(t*rl«t*d hy Cd 2,3A7 fpn and r», « tt.ai, ainl 
the hotnher'H lonnnniltlon hy r,, 2,71*!^ fpn ainl 

c, - 0,4(1. 

t.s.n Clidicn nf Optiiuiini 

One tif the inont Important wayn In which an own*' 
HtM«ed Might Ih k(*pt Hini|iht Ih hy avoiding range Input, 
Tin* Hocond way In which Mhnpllcity Im ohtalnetl U hy 
making tin* tielleclloi) It HiippllcH vary angularly only 
with tin* Mine tif the angh* off, llt*neii If a llat**! per- 
cent age of own Hpe(*d Ih tt< la* uwd, a valin* of H’i iniiMt 


Iw Bei«r*t(al that oorroMpttndH to Htjmt* average range 
ami angle off, 

The elinlee of optimum perc(*ntngs against a 
flght»*it nf a given tshwH attaeking at a given speed at 
an aHsIgniHl altitude may he mmie its foiinws,**''' Ninen 
A »" (ktVu will r)/rii, dkt -> (co chii r<lK)/vu, If an error 
of ±A mllllrarllanH can ho toleraletl In defloetlon, 
then, for example, at vu - 225 mpli and Co ■« 2,700 
fpH ((sdllM'r 0,80 AP M2 ammiinltinn), • ±0,04 
cw* r, If the etirvea ±0.04 ene r (Klgiire 2) are drawn 



FnieNM 2. Overiny for FlHurn I, 


on trat'liig paper, tiren the hand dt*flned hy thene 
eiirven may Ih* used iih an overlay on Klgiire I, and 
one mify hoi* what part** of the trercentcige curves fail 
to He la*twi*(*u the two eoHWfant ciirveH. The fanning 
ont at the cndH of the hand is proper hIdou a large 
error ii^ fH*r(*entage at a nmnll angle off nn*HnN a large 
IH’rcentagc error In a Ninall d<*Hectlon which can give 
the mime error In aim an a Minaii |M*rcentaKe error In a 
large dellection. The overlay can now he moved up 
and dhwn ittitli the moni Important sone Ih covcrtai. 

For the exiimph* iiHed, a pereenloge of HI) Ih w*ieeted 
HH optimum. It will la* ohwrved that the 4tK)-yd 
eiirve from DO* to 140* Ih not eovered hy IIiIh rliolee, 
nor Ih the AtKI-yd eiipve from '0* to ItM)*, TIiIh Ih not 
HerloUH nhice ol IheHo pohdN a lighter Ih under high 
huidH. (Cooihot plolH of atloekH an a fiincthm of 
range and angh* off nhow very few attaeka on tin* 
heiim lit cloHi* range,) In chooHitig the percentage, 
long nilngeH'' In the forward hemlHphere are empha* 
Hls<*d, ThlM maken the* pereentage exaet at expected 
typleid poHlIlonn of the attacker, 

A Hihnmary of optimmn pereentagcH elomen hy 
the alalive prineiples in given hy Tahien I and 2, 

The leehidipte of tida Huhw*etloi) hIiowh that it is 
not iied'eHHiiry to iwe a Hpeclal jier<<entagc for a |>ar- 
tieidnr gnii poMition, hiicIi hm iiohc or tall, with a 

•' KriailHl HtlockM are lollliilcd liv Itmaitr rioigttH iMuiaiw of 
lliclr ihhrt. iloralloa, noiI tlrr ngaiont litem at Iook |intm*nt 
range mIhkom tia* folori* range In Nlmrl la*(>ao»«* of lli« raplel 
cloHon*, 
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OWN-HMItMtl ilfiflTN 


wsti'lolfliJ (iejnp of flr«. li ttlwi nIiowm tliat no rnwl gntii 
In Hm'iimcy would cwidt by oltdiomtiiiK the* mni'liii* 
nbm to vary tli« ixswBntam! lu* nouio funftluii of liiiglo 
off. lluwovei', It Id pkifu* tliiit vui'latlon with ttititiido 
ami fighten* spiiod Im «lgidll«aiit and aluiidd Im> ttikoii 
Into Hwsoiiiit, 


Tahi.h 1 . AvBmxH iwrwiilnHn) i»f iiwO'^INwd (Utkcp- 

tlod, 


Klglilnr ntiiNN 

f/i 

0, 

■V 

Ji 

Ji 

FiRlitnr 





NIHmif (TAiS) 

itOII 4(X) 

.KXI 41X1 

.11X1 41X1 

DtNUlM) 

Allltiiiln 






1) 

70 111 

ri 

Dll 

IIN 111 

III) 111 

to,tint) 

77 IIN 

NO 

71) 

74 117 

7ll IIN 

lihl.tNN) 

7fl 

Nt) 

7M 

NO 7.1 

N4 7ft 

ilO.OOII 

411,011) 

ll'i N‘,t 

1)7 

NA 

Nil 7N 

01 Nl 

11X1 Nil 

IIXI 

ti;i 

irj N4 

IIN HH 

Tihi.n li, tliiInN fur innillllmilliin 

of nv(.rii|<n 

|Mtr* 









t'lKtilnr nliiNP 




(f, 

(h ./, 

*/« 

1. Thn imirniiliiKn ni an.iUK) ft fur 




flKlltfii’R In 

4*. Knr pvpiy HUMMI-fl /fimfiw 

III 

m 

Nil 70 

70 

flUilKflo Hf/t/ 



7 

N II 

7 

H. rfirpviMy In 



Hutllpr uttMf'fir/ 

4, Kfif pvnry lIMKVil 

III 

lift 

II N 

II 

Im'iiiii rioiRn nf 7110 yd mifiOwi 

!) 

ft aft 

.1 


A lliitd r(Mlo(’tl(io of flio idtovo lithkw Inm Iioimi 
hukki'dUmI cooiKM'ntlvoly by ilio Hi'mimu'I'Ii DIvWoii of 
• III' Amiy Ah' lAiri'CN (Viitml Hcbool bit' ^'ll■xlbl(’ 
(hliiiici'y 101(1 Mk' A|I|iIIimI iVlHtlti'iuiitli'M tiroiiji lit 
('oliinibiii,'"' l''ii'(»t (liM'ido (ui tlii< ////»> of IlgliUw with 
wlili'li itiio iHiiHt (•iiiUmid, (i.g,, dluDN Hi'coiidly, 
lINNIUltl' (hilt tlllx flglllol' will OIM'I'hII' lit I'MDI'lltllllly 
(lio rnniw tAS nt nil nhltiiih'D, I'.g,, 27/1 ni|ili. Thin 
will i'ori'i'H|ioiid to HI) (iK'i'nHDliig VVIA' nt lll('l'l■nDlllg 
idtHiiili' In iii'i'oriliuiitn with dio foodiotn lo Hontluii 
Tlili'diy, coiiNti'iii’t n nimrt wiicli i« tlmt llliiw* 
ti'fitoil III Klgiii'o H| ill wiili'li till! nIii|io of I'lii'li lino In 
tlio|ii‘ii|ini'A', I, III iIiId nliiu't llii!o|itlo(iiiri iiom'iitiigo 
liiw bonii HliHorbod to |ii'oiiii(ii( n lintllloiiN own n|ioi'iI 
vfl • A'ldo luid full 0WU*D|M'0(1 MllllKtillg ('1111 llO llollO 
with of), Kliiidly, ii iinvlgntoi' Iiun nvidlnblo nt nil 
tinion lib TAiH mill nltituiln. I In Im In n iiunIiIou to 
I'olny to giiiiiini'H, vliv Dimli ii nlmi't (iiml lui Intni-noin), 
till! itiiiiroiniiitn if|, 


4 ,» VKRIFIfUTION IIP THK 0 RY 

4.».i Pro ond Con Combiit Evfdonoo 

Tlio ovvii*d|»w!(I night, with «onin optimum por- 
nniitugn of tlin iriio nii'nrjowl of thn gun mount not In, 
k iwniniw ftgidiiMt tiirgnt putliM whinli dlffni* miirknilly 
from iicrodynttitiln Inml piirmslt nnrvns, In jimtifloH- 
thm, thnii, of till* niinnhilliiml wwipon, It munt li« 
nninblinhwl tlmt pni'sult inirvn iittnnks worn tlio ummi 
iittHi'kH (luring tlin jmriod wlmn thin mi'thoil of flro 



'10 l«« wo 100 100 

•undiii'i tmoiio imcmi 

Kiio III! I'l, ('itl('MlHll)in Ik iIh' nlr of owm>h|i«(<iI khIIIiik. 


i’((ii(nil wnn to bn iixnil, It wim (Inrinnn o|iiiilun " 
(lint lift pni' nniit of nil iittiinkn of Wurlil Win-11, iniidn 
by (h‘i-iiiuii llghtnrn iliii'liig (Inyllgbt on Alllnil bomb* 
ni'D, wniv piii'Diilt niii’vi! iitliinkw with no iitli'inpt nt 
|H'o(ini'ly viiiyliig il('(li'(’lioii, Morn idijiwtlvn nvlilniinn 
b DU|iplli’il ill Idgiirn I. A l•nlhnl‘ rniidoiii nnlni’tloii '* 
wiiM iiindn from n (>o||i<nlliiii of 2Nrt nttiinkn (Ihl I) by 
(Inrnmii IlghtniN, The iiiiiilynb won niuTh«l out by thn 
iww'HDiiiniit of noiiibnt gimni'ry llhii. IlnnorilN of tlinwi 
iittnnkn urn nbu iiviilliibln wlilnh hIiow thn nlin wnndnr 
noil plot iiiigln off i ni'Hiin miign, When IiIIn iirn db- 
trlhiitnd iivnr niinli grnnt rungn hitnrviib. It b ubvioiln 
tlmt miiiin fiH'Hlmlln of n inirniilt niirvo b lining llowiii 
Thnrn urn tlirnn pnrin to thn miiintnrnvlilniinti, 
Pli'Ht, I III! .biimiinnn m'ninnd to prnfnr thn imn of fixed 


' bilnrriignllnn 
Aiitilyob Mnntlnii, 
ihily fl In «, fIMft, 


Ilf Til. W, Mnlimhli, |)|i'iM!U,c Ilf |i'|||„ 
tiy K. W, I'nxmiii nl t'liliiirg, tlnrnmny, 


■■ mi,r ninn ill iiiiii pnim'i Hill IN III llin (tllWitllili (if n||iiiHil|iK 
nltiMikN wllti iimny liitN iin ii|i|iimMt tii tiinNK In wlilnli liiiiNtN 
wnm llrwl thriiimtiniii tlin uttmik wii,|i |i„|iff„wiMi NnminNN, 
lint * vnii (I thn lntinr nuNn ilm (iHni wiin Iryliig to fly limd 
linnioll, IIiIn rnpi'niHintN n (Invlntltin fiMiin ilm nvniiigK fur 
wlibli tlin fliti Kiinlriil b itnidKimil. 


(lONPIUPNTlAb 



ruf IM MAttttT I*If 
IMAM HIMIIMNIMI 


■ AMAtf tAI ki»9mma 



Ml to* ACAIfllT 0*1 r 
IMAM MIMIIMMMIt 



rw 1*0 A*AINIT ■•ir 
irAONTHfMIIPMIHtI 



hilt HH 4 , lllll'iili. tiM.I hll.. ^vllhlli III,. 1,111,1 «, ,, „r 


int'illitl (Inlldt.ilon piii'Miilt cnrv,, „ti,u.k«,iM it 
♦ olllliv llltll (I\vn-A|,(MM| hIkIiIn will IM'I'fiM-lli |m,||v 
ng/ilnsl Kiiiil, iHiK„t imtliH. N,.,m,„i|, „n„|,„t !,lKh.„|M.,Ml 
lHinil,t'i'« itt II TAS tif liiH) ni|)li iil ai.tJiM) ft), 
(ticfti lit tisfitiilintiniitl I'vhlcnw ilml ilttt IfntlM inkitit' 
lj.V 11 HitlKor tmt'i'iilhiM it I'lDMltil niitit'k will tlllY,<i'*" 
fi'tiiti lliimtt |ll■l«tl|,t|„|| |,,v imi'miit t'lii'Vi. llit>t»t',v. A IiIum 
I n iMtHtimmiiftt „f ,u, 

Ilill'tl, llin (thmliiK intinlliM tif Wttiltl Will II AIIW |ii< 

Oft'IWlitl l<ITItt||||H||.i III liiilli |.:||1'„|,,, „;„j j|„, |>,„,|(l|> nil 
onfMut «im iiMui.kN, (Ht„, t 'lm|t4i.r«,) A«nlit, mliiriul,,,, 
iidui'kM fntin llii< mil' Ity inuititctl flKliint I'tiriiintii,i,M 

(will Mi>it||,iii 4,11) iniiy |•l>,)||||.,^ ntititli Mii|i|i,ti4. tint, 

(Inn l-nntlM (n ciitiHiiilit i|,i,t i|,„ „in|,t,„„|N 
fnrwlvn tlnfliii'iliin nf th,, iiwn.M|iii|.(| tyi>it ftn- iHittiMtiim 
miitli UH wiilut,, lull, nil,I nnj,,, „f ttiiHliim|i'.«(itM'i| 
liiim i,ti^ w'lw tint, tiilM|)lini()i| tlii'iiiiglitnit numf uf 

Will-Ill Wnr II, 


ii.'i.s (if PrrciMil- 

HK 4 *H liy AlrlMiriiii Kx|Hiriint«iit 

A( (III* rniiiiKHt III' III,, Ai-iiiy Ah- Kiii'i-nM Homil, h 
<mi (Imi vnlldlly nf (ho (iH'Hry nf (»)itlirnnu pvr- 
i-i'iitiiKitii i|fiit.|'|h,<i| in Hi<i<tli,im 4 , 2,!1 iinil 4 . 8,4 Iiiin 
Im'imi miiTliMl Dill,'''' l'!N|ii,i'|iiHiiitii! ilnlit tjlvlng tlin 
linni'liiK, mii«it, m|iihmI, mill ,|„llt,i>i|i,ii (,ik,t|i, fm- mi 
tiKittiM'i *tri< (ivullHlilfi from t'niHtfiil c^unot'ii 
iiiihI.vni'h iii'jMinit I'nmi iiMMniiMiiittiii «iii,ili>« ,,f |,titi| itim,. 
IMilliiK hIkIiIh. (Him. 4 ;|,ii|,ii,,. 7 ,) Hliinn tli„ )mt|| 
iii'fiiiilly (liiw'ii liy lint ||kIi|,<|. wiw (I'tcin-nlnly kiiinvii 
l| wiw {iiMMlIiln In ,•011,111111, M,„ .f i|„f„n«|vi! i|„. 
Ilni'tliin iii oiiitli Imiiinit,, An nx|ini'lin,tiilHl jii'i-wtiiiHjj,,, 
h,,,,, wiiM nlmmn, wlildli mliiliniHnil llin Hiim of tlin 
M,|ii,intM of tlin nwirw In Um plim,, „f imMiin, ()„ tim 
otiinr Iminl, t„ ml|t|||,itit ,ut ii|,tliniim linmnntiigti, 
fr»fti.i, dm nlll•rnnf, Iluliliti* iypn, nvitntjsn nfjflPfl, mid 


(ONKIDICNTIAI, 




M) 


NlUItTN 


Bltlfudu onl.v, wi>w umul, (Hirwi! t|,(i flijhtflr iimxI 
mlWm H.atJ AV M3 or API MS iit tHklng Of*Hwtl.iri, 
UabiB« I Kiul 3 do not H|ijily, hImco timy biimui 
on typk’nl (Iprniun nnd Juimmw ao-min ttwmmil. 
tloil.) Pulrd* at an liitinval of ono-balf Moontni woro 
fiikeni, A point |m an 0 point if tlio fightor's load 
gayn a niaan p«j|nt of Impaat tm Ita targot (a sphoMt u( 
mdmy 7 yd), A point Im a H point if it comaH ht^ort an 
O point by 3 {»r |pa«, All utbar puinta am N 

polnta. Hangoa warn tip to INK) yd only. Tlia raanlta 
am givan In Tabla 3, 'Plia iigrtHimant In Natlafttatorv. 


altitmla of 8J|0()0 ft by a olaNB i/| flghtpri on a iHanitar 
flying at 3Sfl mpb, Tito airitnunltion uisad by both 
flglitar and bombar agtwa with that usod In aal- 
ynlatlng Taltio I. By Interpolation in that table, 
#1 * O.SO, Tim tsnrrPNponilIng daflantlon A *• JOS aln 
T agraoN with tin* aaitat valnaa with an avaaago awor 
of about ona ntllllmtlian, A Nyatnmatla ohwsk of thl» 
natnn* la at hand,*** lint la aaadainla aompnml with 
that tif H«*iit!on 4,8.2. Tin* amjca In the plana of action, 
whan partlatilar valnoN of A-,*,,* am iiiwl, am of tha 
order of 3 mllllradianN. 



Txio.a 8. Ttiaoradaiit loid 

" ' r- ^ • - -s. 

Soiirpii 

tkiln fur tilOiakN 

AAmU’ 
hgllii Plaid 
(ST 8 44-18(1) 

7 ranr iiiinrlar, 0 tM.tim, 

7 mwa, 8 NlrAftitg 

Oi « ira mpti (tt 84) 

I'r - 848 iM|iti (Pm8) 

All - M,(HXI fl 
(NVarAgan) 

AAFItK’ 

I'ktilit Plaid 
(ST 8 44’83) 

1 raiir <|ii«rlar, 

1 In<iomi 8 iKpa 

Oi - 2*17 mph (tt 17) 

Vf •> 848 iMph (P 1)3) 

All - a.IHXI ft 
(nvaciaw) 

l*HlHN(.|it nivar 
NHVnl Air Sin. 
(Mil 83 M»( H 

IMMVIllliaill ) 

III liaiiin Hiid raiir utmriar 
»‘h •» Ifta iMpli (H- 34 ) 

Vf m laxi llipll (PlIP) 

Alt -. a.ixxi fl 

fnvarnN««<) 


I'or tha M-aond mmira, tha «parHaiiaNN of.. lain! 

lioIntN tnaaiiN that tha tln*or.v lx not axpaatad lo hohl 
w(i|l. In tlia upiHiHlta dlmation lha giKNl agraannnit In 
flia third alnaN aim lia altrihidad to tha iino of a load 
aonipitthig NighI by tin* iittnaklng fightar whiab lad 
t«i oxaallant Niiootlng on IiIn part, 

4 i).,i AiiMtytinni Clumka 

It In iiIno poNNlhla to vididata tha approxionita 
llwory analylh'nll,v. A hirga iiiinibar of parfaat naro- 
dvniMiila land piiraiilt t*iirva» IniH hmn aonipnta<| *'nN 
Hkatahail in Haatloii 8,4.3, I'or aaah of tliaxa tin* aor- 
mat land to ha taken in tin* plana of nation In Kiv(*n. 

I ha only aoiirNa that aim In* (>haaki*il Innnadliitalv 
H’lllioiit. aiilaiilation In CoiirNa U TSiIn In a Hat tail 
nttai-k, made nt an average Nfiaad of 4lfi inph at an 

OONFIl; 


I'rliiiNMltd fiwii'Njiml iNittN'iliHgnN, 


Tm 

nt pt'lnt 

NiinilHir 
nt piania 

iniMttiH 

1 

inoAi M|, 

AvNfaga arnir In 
pkim Ilf Halloa 
UNln* Ai«tH 
(inllllriidiHiiii) 

o 

8A 

7u.« 

711.1 

A.6 

o, M 

41 

1 Tan 

rn.A 

na 

o, It, \ 

1811 

Tvn 

1 N7.8 

1 n.i 

O 

u 

i 

NI.H 

1 70.B 

at 

(>. I« 1 

17 1 

at N 1 

na.a 

18.4 

O, H. 

4«~i 

Ml N I 

nao 

iR.r 

(1 

HI ^ 

1 

M.8 

MB 

so 

o, n 

U ' 

1 

M A 

M.A 

A.r 

O. H. N 1 

1 

18? 

M.A I 

win 

r.a 


'♦-•’•■4 EnrlU^r Work 

I'Nirllar affortN at vididntlng tin* theory**'»'« are 
niaiitlonad bihllogriipldi’nlly to aoiiipleta the platiiro 
of i*x|M<rlIliantal evidanae, TIiIh work aoinpared Hfl |a*r 
eant of own-Npaad di*th*at|on with rorraat ilelleathin 
nnd NiifTarad from iimny arinlltlaa, 

4.4 I*<)MITIC)N FIHINd 

4,4. t N(if*(iHHity of Kyii-.<^hoiitliiK 

Method* 

It In iinfoi'tiiiiataly trno Unit tha devaiopinant of 
waa|iotiN and of lulapimta inathodN to aonirol tlioNO 
waapotiN raraly k(H*|i pare, ( kinirol In iiNiialiy a poor 
w'aoiid, Koraxampli*, himddiehlgiiiiN wemliiNtallwl in 
waiNt, now*, nnd tall of heavy InimliarN, bat no ma« 

rCNTIAI. 







I'osiTiost riRim; 


chttiilwl pr(»vl«lt»ri wuis niwin fur fhn tJIfliciilt proliloin 
of (!»if(»ritiliilnii: tluHlMHociloi) fo t«ki' witli wk>}i Ktiim. 
Uinlrr sucic clroiimslftiictm iiii iilincmt liiloliiriUriti 
liimlwn y plutwl (III II Horvlcc Triilnlng (iuniimuHl 
wlilt'h itiiint. piudiK'ii KiiiiiKtrH wiio rnn unlltnat)! iip- 
pruxlnmli'ly tlin rt»(|uir(‘(l ilxlIwUon liy cyp, Tlio 
TOrllcNt mi'lliiHlM of * 7 / 1 ! mhooUtm woin liiiM'd on n |M'r- 
roptluii of irtH'klng rntcK, Hio'li nintloHlH nro pro|Hti'ly 
connldt'rwf in (^lm|di<r 5, 'HiIm wndlon dnidn Hitli n 
trarwlntlon Into nyc-KlHHitlim tortnn of flin ottii-iipm'd 
otnu'n|if t'xploilcd In tlilw nhniifcr, Tlio IokIi; of Hno 
tioii ‘td.S In iippllctihlo luiro. 


4. t.s llt'Hviilioit Ilf Kiil(< (if 'I'hiiitili 

HiiiipoMliiR tlinl. II lionilicr U iindiM' loirxitll rnri'o 
ntliick, tiio i'('((iili'«t(l (Icfciinlvo di’lliM'tloii lx kIvi'o l»y 


hIo a 


I'O 

I'll 


xlti r. 


If ll I'liii III* tiRriH'd thiti llic l(ooilii'i' will oporoli* up- 
proxionitcly n( n lixod nil ll ode iiitd a llxcd xpcod t'n, 
nod if u xiotidiii'd lypi> tlKlilin' U (ixiioi'lod lo nl loi'k ol 
no npiiroxliniili'ly known xpiMid, ilion liy looioix of 
Tiihio 'J n viilin' for A'n iiiny lio wiicclod lotd xio A will 
di'pond only on IIicihikIc off r, DiniiiK World Wiir 11, 
over Knro|i(i (•ondldonx xlntidordlKinl very well ni: 
I'li » 2,7(M) fpx, r,/ m ni|di, idllindo « aa,IKH» fl, 
I’r •• lopti, flaldcr l.vpo f^,fi'i. Ili’io'i' from 
Toldo a, 

HHW.. « Wi + (Jn.A 4 7 - Hd.H (a,), 

lliul 


IIHM', - Wl 4 ( ) 11 4 ( H - X7,1 

VltHi/ Vlll.lHIII/ 


A vnli!J> of <4HA liax roiomunly Ium'm iiduiipMl for Ai, 
nndor llicxo (•ooditionx. TIuni 


xin A •• 0,11)1 xin r, 

If n unit of !IA ntllllrndliinx (cnllcd oim MAD) lx nxcd 
wo Iniro minc'x xlmwn In Tiildo I, If lloi Kioini'r lx 


'I'.^ni.w 'I, licrtwtliiM iivi't’ ('liirii(i(' 


T (deKreex) 

IHI 

•M 

ua.A 

It 'JA 

n 

A (iiilllli'iidliaix) 


lilA 

lAT.ft 

inx.rfl 

IXtl 

KM 

W.h 

iin.N 

'40.11 

0 

A (IIAHH) 

a.xr 

'j.in 

1.14 

II.AN 

n 

A (oiiaidi'il d.AIlH) 

li 

'4 

1 

'S 

0 


provided witli n rliiKxlKlil wideli lx nllKiied wllli »lio 
Itoro nxlx nnd linx I wo (or llireo) rln|(x xulilendInK one 


SI 


and two (mid three) HADS lit hlx eye, then under 
the iihove eondltionx, If lie eiin extimidu the miKle 
lietweitn the fore mid nft nxlx of hlx own nlreriift nnil 
the line onl lo (he lieud-on HRliter, he knowx from 
Tiilile -I how miirli dellertlon to take, Hliiee the uii({ie 
off lx In the plane of netloii, (he arnoiint of defleetlon 
lx Indeiiendent of the elevation of the plaiin of antloii, 
Doetrlnnily,''*' he lookx at the figliter'x ptixitlon 
relative (o (he hoiiilMO' and deeldex whether the tar* 
Ret lx on (he .1, 2, I, or 'ii MAD eone (l'’l((nre 8). If 



(he ooKleolT lx not n key iiokIo, linear hiier|iolnllon lx 
nxxoioed,"' and, hi fiii’t, nx the iillnek developx mid 
(he lorKot xlldex from one eone lo niiollier (he Kininer 
lxe\|M<eted loelimiKe hlx detleel Ion eoiidnnoiixly, In 
(he Moyiil Air l‘'oi'ee (nnd eiirly l')lKhlh and Nhilh 
Air l‘'oreeH) verxhio of poxitloo lIrhiK, (he Conner held 
0 eonxtaiit dedeetloii of it MADH over (he Konex 111)" 

..I (HI" to 120”, 2 MADH over I he noiiex ill)" to 

lid" end 12(1* lo ir>t)", I HAD oier Ihe xonex 10* In 
mi" nod ISO" to 170", and (I M M)H mer the imnex t(” 
lo IK" mid 170” (o IHti". Thix lx railed llie tour 
mi/hO'iii and iinleihili'd poxitloii (li'liin; iix da- 
xei'llied alxa e, 

Tlia aianiiiil of dallaalloii lx now axtithllxlied. It' 
raniidlix to eonxldar tlia Ihia iihoiK wlileh (hlx ilnllee* 
(loll lx liiid off. Hliiae Ilia Kiimier'x eye lx In (he plaint 
of iielloii, wlileh lx Mxxiiiiied lo reniiilii xeiixlhly (hed 
dni'liiK the kiiiix heiirliiH; (iliiixe of the iitlaek, nnd 
xliiee (he vector O.HftVn lx iixxniiied (o lie In I hlx pliilie, 
liaridlel lo Yu and reverxed. It followx nx llliixlrated 
hy l''lRiire 11 Hint mw/if o<hin Ihr Invert ix ol mi anpto 
nf A 2 nhroil of Ihr hmm, tln> point of aim Ix idwiiyx 
on a line eoimeelliiK tin* tai'Ket to Hie (loliit on Ilia 
Kiinnar'x horiRoii daml axlarn, Wlieii Ilia atliiek lx In 
tlia I'oi'wai'd liemlxpliere (ha liirgat Ix (loxltlouad 
linearly heiwiHMi ilie pIpper of the xlght and a point 


('ONKlDKNTIAh 










oij tim lioHauii dwfj Ahf>j‘.tl. TIiIh iippliiw to 
And l«vp| tllglit (iinl will 111! Kitt)|iiii'ti>d liy f lip niiiNironi 
diiW!tl«n Ilf inolliiii (if till! liu'gpt iw hihui liy tlip 
giiiinoi'. In ppi'liiln piwp« of nvoldliig tuition (Hm'tloii 
3,3,(I, I’lirin 4) no nptmrpiit motion tuny Im ovldont 
ovpf n tlmi* Intnrvid of iipHuhin a mipond, In tld« 
liiitiinpi' of n leiul jilnlmu, l,(',| PoiiMliiiii Iptui, thn 
plpppr In hold liotwcipii tlio tiirgiit und tho oxtondod 
foro-sind-iift hxIn of tho li(imlM«i', 



'i.t.;i VurlHtloiiH III Stiiiiduril KiiIi'n 

'riip ((Ihivc iIIhi'iihnIiiii wkh finiillciiti'd ii|iiio 
N|MM'lidii|)criitliiKi'iindltiiin.<i. It In itlMoidantl.vcvIdoiil 
fidin Hcctloii 4,2.1 that I'lnoigOM In lioiniH'i' nimmnI, 
In o|a<nitl<iii!d altllndc. and In liKhti<r nimmmI and ty|H<, 

I'liitnlrn ... inoilltlcntinn In thopyi-idiuntlnK 

riilcw which the unnncc In iiNkcd to nionnaiiM< and 
iitilily. Thcac clnoiKCH have Itccii loadc for varloiot 
idrcral't and condltlona,"'' 

4..t (ivt N.MPKKII MKdlT.S 

Tho mocha ideal a|i|illcatlon of tho |n‘lni4|do at coni* 
lionaatlng lor the Hjiood of the giin nioiint hy Intro- 
dnchig tin angle aln r) ci, iiotwiion horo axla nnd 
algid lino la aa old aa inilitiiry aircraft, The that 
vorahin a wiiul viiuv on the front ond of a gini 
la ii|i|iaronlly a ItrlllHh doaign of Itllo whhdi waa Ini* 
niodhiloly osploliod hy the < lorinana,*'“ Hindi a algid 
iimon tho nil' uti'Him to nnihdahi a vector A'jVi; |iarallol 
to the tllgid velocity Va, Mndorii nwn*a|n’oi| algida 
oldalii till' angle olT r hy lakoolTa from geara IKoil In 
tho aircrnfl, 'I’Ik! r(’(tiilr(*d Ic'ImI tingle la tla'ii ohitdni*i| 
ollher liy a nnwhanical conalriicthai of tho vector 
triangle Un " Vu 4- A'sVa or l»y a gear and oani 
calculation of delUictlon forinnina for lead In nidnndh 
and elovtit|oti,*'M Thoae tyjioa will ho oalloil the wWor 
myhl nnd the iilfiiihmin niffhf roaiieotivoly, A fourth 


ty|5<*i a linmr (Himrtum nighty htm lieon daMignod for 
the tail atlagor of a H-17,'*' (latalngitea of the nnmor* 
ona voralfiiiH nf oaoh typo arc nvallnl.tlH,'*''»«, «i». nai 
Tlda atwtlon will diaonaa thii Hporry K-13 nnd K-ll 
algida which arc, raapoctlvcly, oxiirnplca of the vector 
and (ilgchralo lyppa,*< 

t.n.s Thfi K-13 Vmitor Sight 

The Inpnta to the K»I3 vector alght are ktVu » eg 
(which la atit In no ii dial hy IIik gunner), and the 
lulnndh and elevation of the hore axla of the gtin 
with reapiH'l to the aircrnft (whhdi are anpplled 
antoniatlcally to the niochnnlam hy Ih'xihle cnhlea 
from the turret gonra). The out put ayatcaii eniialata 
of a colllmiit(*d rotlole liniig(< {hdiiiity fociia) npp<*nr- 
ing on a comhining glaaa which rotntea uhoid a 
loM'lMonial H.\|a perpmolicnlar to the hnri' axla to pro- 
dnoe tln> I’ortloid component of dotloctlon, I’roceding 
the comhining glaaa la a mirror which rotatoa nhont 
an axla pandlel to the hmo axla to praiincc the latemi 
cmnpomnit of iloflecthai na a diaplacement of the 
reticle Imago lai tin* conddnhig glaaa, 'I’lda optical 
ontpid ayatom la aeon in Idgnre 7, The algid la d('- 
alginal fm' calllan' lt,AI) AI’ M2 ummmdtion with n 
amioile velocity of 2,7tK)fpa, Thenctmd inochaidam of 
the K-13 la alao aliown In l'’lgnie 7, Tho polnta H and 
0 arc IIxhI and tlo' length //O may he taken to he 
proportional to Ci,, 'rhe length (i(' varlea according 
to the Inpid kvu. The Inpnta d.dh'd) and A’ldf/A’) 
rotate the point (' ao that OC reinaina piirailid to the 
aircraft'a fiac-and-id t axla. The meclandcally con- 
atrnoled anglea and AvCI'Vf)) aie Iraiia- 

latod Into tho correct ri.'tatlona of the mirror ami 
cmnhhdng glaaa of the optical output ayatein. How¬ 
ever, when a inlrria’ rotntea through an angle, a 
retlected ray cliangea Ita directhai hy twice that, 
angle. Thia nniat he acceptial and cia'cccted hy ro- 
dnclng an and Inaertlng aidtahle llnkagca, A alight, 
erna' arlaea which haa nothing to do with llnaa'y or 
nianipidathai, 

'rill' algid waa ih'algm'il to nae » tl.gflfl, ThIa lli- 
• licatea that theory lagged hiddml dealgn, No harm 
la done aince It la poaalhh' to ohtain the appropriate! 
eft from l''lgnre 3 and nai! thia on the 7'd.S dial ac»l 
far atrallng (lilt) per eeid own apeed), Hlmllnrly, If It 
la nee<<aanry l*i na(! amtnnnitlon with a nniMKh! ve- 
loclly different from 3,7(H) fpa, ofu! haa only to nac! 
(2,7IM) c7d/c,i aa Input,. The I'liH'o id' f)f’ to f)/# then 
ylelda cf/ZCi, aa It ahoidd, 

The K-13 haa no range Inpnt . Hence any anper* 
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HWHTH 



TAiLE OF SyMiOLS 

•UN ASifkIUTH 
■ «UN ILIVATION 

• total latiral 

OIFLEQTION 

' total viatical 

OllllOTION 
' INOICATCO AIR 
iRIlD 

‘ TRUt AIR SFIEO 



KNOR 


ALTITUDE 

LUIIIR 

LINE KNOI 


TRUE AIR IRICO VALUEI 
READ ON THIS DIAL ARI 
•IT INTO IlfHT ON not 

NOTI; THU lOHIMATIO ikoWI IIIHT WITH 
01 AT + IOOOMILi, OA ATO MILO TA 
• .100MRH ARROW! iMOWl UR 
5h5u* I'®?’ AIINUTM, UR TVB, 
RItMT TLO. INORIARINI T A | * 


T, K.IH V.M.IO,. MKlM ... ((V„rt...,v of 
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OH IV,-SI<KEI» 


«'l«'V(ill»n iillnwHiiw foi'Ki'iivity flrii|) ouii ilt'poiiil mily 
on (llroi'llon ul' Urn, Tim ilnMlgu mitMtiKlnvntloii ihwmI 
In II MON Hu iiiilllrmliniiN, vvHli n Mll|i(lit il(<|)<'iiii(>iii*i« on 
Hilniiitli. (Tim (l('|«<iMli*imn In h mliiimiiin on llm inwc, 
nIih'p fiilnri' niii«;i>« will lu! n rninlninnit iiH'l n innsi- 
imnn on tlm lull, wllli n Ninniul ol' 2 inlllinuliiniN f«tr 
Mu « 0.) T(ikln>{, rtiiiglil.v, griivll.v (Irop In Im yd, 
iind It iimnii voinclly f' • 2,fl(M) fjw, it folloWH tiint llm 
itliotVHiiim of (I niililrndiiiiiM niirrnNimiidN to n ritiiKo of 
itliproxlnndt'ly kIK) yil, II' M In di'i'ldod tlml iIiIn In iuo 
grmil, It iniiy Im ri'dimnd liy MoiiinK Hn'olcviiilon dinl 
iipproprliilit|y during iillgiiiimiii ol'giin iind Night. 

llm iMitnro ol tin* K-lU In nocIi llmi llmro Is no 
rt'NirIcIhiii on llm tiKiiiiiilliH || will mid IIh'IN' In 

hill lilliinr I'i'nIi'Ii'Hoii oil i>l('Viidiiii« {-f Nrt® |o -Hft*), 
It In Niiltiihin lor iino iiI iiny giiii posliloii. 


wlmm 



Ch 


IliNinml III phyNli'idly •■oii«lrimllti« iingloN A/, mid Ai- 
I 1 N dims till* K-I.'t, till' K-II Hmi'liiuili'iilly works 
ihroiigli iliwi foriniildN hh iiidii'iiind In Flgnri* H, 

111 Niicli I'IrciillN (Ij dilTt'ri'iiilnlN add algchrali’iilly 
two input rotnlloiiN, (2) oim-diiimiisloiial cuiiin ghm a 
rnimlioii ol' a slngh' varlalih', fU) Iwo-dlini'iiNloiial 
i‘aiiiN ghm It ruimiiiiii of two varialilfN, and (4) ii rui'k 
and pillion iriiiiHloli'N a roialloii Into a dlNplimi’iimiit, 
it I'ollows that inniiipliriitloii iniiNt hi> otTiH'lod liy 
logorilliniN, lli'imc, In piirlli'iilnr, a log I'OHlim iMiin In 
ri*Hii'li'lf’d In nI»i' nIiii'O log ros till* In imgitllvoly lii» 
llniii*, (‘oiiMoiiiii'iiily, iilgi'lirair HlglilNcaii only Im iini'iI 
in now Iind lull poNitiiniN or, linin' gi'imrnlly. In Nonm 



roNirii'li'd ii'glon, llm K-l I Imliig ri'Nlrii'li'd In n I'oim 
of riidiiiN ilt)^ ahoiil I III' iioM|i. 

Tim origliiol di'Nigii of llm K>ll I'olli'd for iiipiilN 
ol idllliido mill /,liS', ll roiiipiilCN '/VI,S'. 'I'lm di'Nlgii 
/t’li In givt n In llm following Tolil!' fi, 


Too n ft, I ii'»i){ii A', Ilf K-l I nlKl•l,|'|||l' hIkIiI. 


Min mil' (fi'cl) 

A, (Al* MU) 

A', l AI'l MN) 

II 

D.NII/t 

II.Nitll 

II.IKNI 

ll.Nil,’'i 

(I.NHN 

I'j.nnn 

II.Nftll 

iini:i 

IN.INNI 

II.NT.'I 

(1 irjN 

'ii ,11(111 

II.N7II 

n.niti 

illl.lHMt 

IINTT 

II11112 

;iii,iH)ii 

IINIH 

ii.niN 


I'llll III. N, K-ll IllKI'lirillr nIkIiI hi hl'llllllI i'. (CiiI||Ii’"V 
"f Hjii'ii v (IvriMriijii' CiiiiiiMiio ) 


t.it.ii 'I'linK-il \ijyt(*iirai«'Sitfltl 

Tim InpiilN to llm Kdl nlKi'liriih' nlghl dllTi'i' froiii 
llioNi'I'iirllii' K-i;tlii liitil /.I.S’iiinl lllllllldl'llj■l'lolm 
lllNl'rll'll IiinIi'iiiI ofTim o|ilii‘id iiiilpiil wyNirni In 
IlmNiiiim. 

It In an I'liNy I'M'ri'lw in Npimriral Irlgonoiimfry In 
nIiow Hull, wllli goiHl a|tproxiniiitlon, 

. mIii An 

t\i, ^ » 

\ A- '/• I'ON A (I I'ON Mil 

\t. * ^''"N/10 nIii/I' o 

I — X vtm At! CON Mu 


ll In lignin I't'Idi'iil llinl ili'Nlgii pri'i'i'di'd llmory, 
Ifil In iIi'nIi'i'iI III iiw llm opllnniin friini l'’igiiri';i 
oim pnmt'i'ilN iin I'oIIown, 1,I'I i» Im ri'lallvi' iilr di'iislly 
(NAt'A), TImn llm ('(/('/',I,S) unciI hy llm l\-l I In I\\ < 

| /.I>S] ■ f) *, wimrc h't In tinit of Tnhli' I. Hid one 
wiiiiIn Io wi'I on llm IAS illiil eft, lli'iii'i' A'«|7.liSj . 
n * •» (/diS) Iind it rnlliiWN tiiiit llm altltiidi' lilnl 
inny Im wl and lofl iii llm iillllinli' i'orri*N|)oiii|ing to 
tlm Noiiiiion a of tlm I'liiinilon n* «« /,'«(»). Kor Al* ,M2 
aininniiitloii, iIiIn nltliinli' In ltl,lAI) ft and for AIM 
MN iiinniiiiiitlon ll In 7,lltl) fl. (In llm imtnal Miglil 
/.'I.SIn wl oppoNiti'iiltiliiiii'. Ili'iii'c (I,*, In wl oppoNiti' 
llmw viiliii'N of iilllliiih'.) A wt'oinl nmllioil In to pul 
llm slglif Ilf “Nirnfi*," wliiali In llMi par t'ont own 
Npi'cd, and wH rf, oppoNiin ii'ro iilllliidti, With llm 
Night in Iniinl It In I'liwlly wen tlml tlm two wlmiims 
arc l(l('idli'nl, 


CONl'iDICNTiAl, 
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4,n.4 Th«' CIhspi H Errors of Owii- 
S|mmmI Night 

Tli»! 0 i't'(ii'»< In K'lii |>iiiiilttin c'liinnilitt'il liy li Kitn* 
nt'tMliK'lo (nciTiiwIii (hn liiinits, (2) tunclmiil- 
(*iil crrorH, mih'Ii um Imck IiikIi, nniiKtHl by lli)> ciiiiHti'iiC' 
tlidi, (H) (M't'iit'HaltHIndt'd In nii)£ltn'f'i'liiKt'nm|n‘oinlw<w 
in tin* (InmlKii) (1) I'li'nrH In tin* Kiinin>i''M nuinl|)nliilliin, 
tiiul (5) nmit'M I'nttHi'd by ii (lt*ftlttti IntHcd nn liitn'i'nmtn 
I'nt'inidtiH. 

Inimt I'l'i'ni'M ni'lm* by iinIii^; nn Inmi'i'i't'l t**/ in* c,! 
fnx’i'f tin* lib* 111 ' n liiii't’i'l, I'n niny i|l’n|i 'ilMI I'|ih), Any 
(ii’n'i'iitiigi* ni't'in* In I'ft ni' I'n ii|i|«'ni‘n n« tin* Hiinn* |M*r- 
t'l'nliitti* ntnif In li*in! in* dHl’nn'nllniinn nf A •• (i*,* 
hIii r) I'll Hinns'H. Intnil I'mit'N In .I*; nnd h'u niny id^*!! 
Hccnt' lu'ciniHn tin* ttnii 'Vum lin'mi'i'clly bniTxlnblnd, 
lii'ciiitHi* (In* nircriib lni« im niiKb* td' ntbn'k,""" nr 
h(*i'iinMi' lilt* iiiri'i'idl In nnnlnif l’(ll■«Ml'd ('inlnviMC, 
Mini 'I* <1 n niiil /','(/ ni'i* plrkt'd ulT ii'litlh r In I In* nli't'inl'l 
nnd mil I't’liilivi* In lln* Ii'IM' \'t'lni'lly ^ rctni', liifmiiw 
inny mil lie In llm rni ii'i'l idnm* n|' nrllnn. 

Mrini'i* nl'lypOM CJ) nnd (It) iii'i* nimlyi'ii'd by liilnirn- 
Itiry bi'iii'b Ii'hIw." 'I'Iii' rrisiibH ni'r mil di'ni'illH'd lii'ir, 
'ry|i(' (I) I'irni'M iii'c ib'iill nilli In iili'bni'in* I'Viii'i'l- 
itii*nliil pniKi'iiiiifi, (Mi'ii ('Iiii(ib'i‘7 ) 'I'IiIh Hi’rllnn I'lni* 
nldi'fiH Hilly I'l rni'H nf I In* llii'nri'l iriil ib'Hlttli nf I,\ (m* (5), 

'riii'«i* lbt'ui'i*lli'itl I'liiilN nil* i‘idli»i| ('liiMx li rmirx. 
Hn(i|inwi* I bill ii Higlil I* (ii’i l'i'i'l l,\’ i*nmil l'nl'll•d iiri'iiiil" 
liiK III lln* blni'iii'inlw, lliiil ll U n|»i'|'iili'd |ll•l'l'l•l'lly, 
iiml Hull llii'i’i* U iinilUiii'minii. Tin* IiIim In khii tmliil- 
liiK Ibiil kI III i"il«lM In I'lniNi'd liy lln* Hywli'iiiiil I*' I'liiliii'i* 
111' I ill* mIuIiI In i'nni|iiiliii Inn W'lmii I In* n\Mi-n|ii'i'ilHl({bl 

U iixi'd liKiillldl ll inii'nilll I'lilM'i ill!' I'linli'i* Ilf All «• 

11.85 nr I'l i'ii A* „|ii nni"l Ininl In (’bi«.*i M i'I'Iimn In llii* 
liliinc nf III'I Iniij hIiii'I' I bn fni'liir I'lniHnn bun niily nn 
livni'iinn Viilili*. Tlii'i’i* U mInii nii I'lrnr iiiiiiniil In llm 
idiiiin nf III'I Inn bi'mimn' llm piilli nf llm IIkIiIi'I' nikh 
lii'lnw llm plinin nf iii'llnii nf llm bmliiiil Ilf Urn nnd 
bni'iniMn llm urni'lly ilmp ullniMiimn Ih mil ii fiini'tlnn 
nf riiliKn. 

ll U i|n«lridiln In itH|ii'i'KK Ibi'i^i* nrnirH iw ii flini'linn 
Ilf riniKn iiinl iintAln nil' "" rnllmi' ibiin im ii finii'Hnn 
nf liinn iiliinn; pnrilniiliir I'niii'Ni'M, ('liwml ilnllni'Hnn 
I'nrnndim minb im minnllnn MU) In Cbiiplnr 'i nnikn 
iIiIh piwMibln. Aii nil I'Mimpli* nf ibU pnlnl finii'llnn 
l(*nlnd(tiin, cnmililnr llm finnily nf nil iiirndymnnln 
Inml pin'nldl niirvi'M, ivllli npni'ilind v/i, nml idlN 
tndn, wliii'b lln in ii lini'lisnnliil |dinm nf in'llnn Tim 
nnri'i'nl Inml fiir iiny r nnd n niny bn niimpnlnd by 

* Miitili ii'nis wnrn iimdn ill Nnrllmi'ntnrii t nlvnrrillv' iiiidrr 
I'liini'Hiit HbM»r ISITtt ii# I'liijiinl No, It. 


I'ljUiillnn (id) III ('bfiplnr S ivHb fim iip|.*rnslinfdM 
llmnrv nf Hcnllnii 1,2,St, I’lmn, for ini mv»«Npi*nil hIkIiI 
Mcl, Ilf A» >■ n,H5 nml nl As ,i,ii >* 11.77,1 Im ( dimw H nt’i’in’ 
in llm plfiim nf ncllnti I'dii bn prnitnnind nnllnliiHy 
m* In i''lKni‘i* I), 

ihhok in ^lanc or aotion in MiriiNAeiAN* 

4 . VAl.Ut Mf ANI OVINIIAO 
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Nllllll 

Hv NnimrpnNilInn nf nny rnlnllvn piirMiill nnrvn nn 
l''lKnrn !l, ilm ivn.v In ivblnb llm nrrnr viirlnw nlniiM: Hull 
nnrvn limy bn Infnrrnd, ('biiriinlnrl«llnidly, llm Ninbl, 
itvnrlniidH Inlllidly, ImnU prnpnriy ill inidriinund, nnd 
limn liiiilnrlnmlH. Wbnn n dllTnrnnI pnrnnnlitKi* In iiwnd, 
llm riiliun nl wlilrli llm Inml In nnrrni'l I'biiliKnu. Hut 
llm biillnl piitinrn nIHI imlkN nlnwly Ibrniiitb llm lur* 
(jnl. TIiIn In nbi lnimly pivfnrilbln In 11 Used blim In 
pnbdiiiK Hiimn llm dlNpnrNlnii piilinrii I'lipidly bnnm.inM 
diliiln im till* (iirttnl niiivnN frntn llm .\|l*l. I''lnnrn U 
nIiiiivn Hull llm riiliun nl wlilnb Hm piti Inrn In nnninrnd 
In limllniilly bnllnr I'nr As i,,., «« 1)77 Ibnn fnr A'j <" 
l).S5, (l''nr lliU n.MinipIn Hm Inml rni|itlrnd by niik, 
iinrniid In nnd ilniviiivnrd fmin Hm plum nf iii'llnn, 
I'lirInN frnin I In 5 inlllirinlinnH. ll In puHNlbln In 
nniiiblim IIii'hi* viilm'M wllb Hm rnipdi'nd iillnwiiimnN 
dm* In tcnivlly nml \vlndii|i;n Jump nnd nwNnMN t'liwn H 
pni'fiiriniiimn iinrinid In Hm pliiim nf m'linn. 'I'IiIn ivlll 
lint bn dniin Imrn.) 

f it Ml l'I'OHT I'lHI'; 

t.ft.i SiipiMift Eire HitiiiitttiiiM 

A prnNiitinibln inipliniitlnn nf 11 Huhlly niiiNNnd 
bniiibni' fiirniiitlnii In llnii nrimN nr Nilppnrl Urn In 
ipiiln poNNlbln. Tim Kuim nf iinn linnilmi' mill bn 


t’f)Nni)i':NTiAi, 





DiiaiTM 


Iji'oiiglit tn Id'iir (III ii flg|it(i|' lithicklog ii)tii||ii<i* 
hdinlH’i' of (hd gniiin, MiwwihI «f(.|iinv(ii'' Iihh, |n fiii.t, 
l(('(in vlownd «i(li (|(<j('i>(i(iii liy ti|»|)(iHing nir 

ll' I lie HiH'clulltSiM! divii-Kpi'ml night In Id he iimni In 
nud|idc(, fil'd ilin |»||)|ri' cjin n,i |„iig,.r I,,, hold iin ihc 
lidW'l Hfid fli(< nlghl itiiiHi |((. Iini>d In cdinlilniiliiiii 
wllli niiidd l•^’(<-n|j|lt)|||lj^ |.|di'. During (In. cldnlng 
didliflin III' Wdi'ld Will' 11, (ivdi- |>;iirii|iii ilKii-d wnn ii 
lined I'nr wieli ii|i|(llriiildii. The fh-rniiiii Air l''drei. 
iiifinnixl flghlern nnlei'ti dl' ii lidinlier I'lirniiilldii iiinl 
I'dile ii|i Hie tiilln nl' nil lidinliern iiliiidnl nliiiiil- 
liiliediinly, Thin wiin Hie <'diii(iiiii y hViilil ill I nek,"'' 

I he iiiiltii'e III Hie (iieile iiiiinked niil ii|i|ier iiiid hever 
iiii'i'eln, leiivliig lull iiiid wnlnl ininllldiin In eiiiiiiler 
Hiln Hill|||■||H(||| iiiiiiek. nilier Hii|i)idrl lire hIiiiiiHuiih 
iiiine ulieii ii iielglilinrjtig liiiiiilier U imiler inti'Hiiii 
iillnek nr iiiidenllreel rniiilnl nifnek, AhhiiiiiIiik Ihnl 

«(iIh( mid lull iidHlHiiiiH lire ei|iii|i|(ed ivllh ... 

nighlH (Iiiiii mil even ii iiiiijnrlly were) lliiil nlglii 
iliilnl he jined jiir ii jiili Hiiil eiii(i|ilele|y r liiliilen itw 
denlgii, There wiin iiii idleriiiilK'e Nliiee lire eiiiilriil 
enimlile iil' iiieelliig geiieriil ill lin k ihiiIih ivhh mil 
iiviilliihle liir lidiiliirreleil eiii|ihieeiiieiilH. 


Iiirgel w limi'luge (not In Ihe dlreelidii iil’ flie tiirget's 
Ofitxin’til nidi lull), Itigetiliiiin iiietlidiln iil’ (iNiltniilllig 
« liiive heeii given, whieh riiiie Hie reinfive piiMlHiin 
Ilf «n eiii|iemiiige iw neeii Hii|)er|idned iiii wliignd" The 
(ildllly Ilf ir giiiiiier In reeiignlee niipimrt (Ire nltii- 
iilldiin"''' iind III nNlliiiiile npprimeli iinglenImvo 
heeii nl Hilled liy ei ml nil lei I experinieidn «iHi gruinw 
df giiiiilern. 

Mill'll df Hie llleniliire nil niippiirl (ire i"’’ In 
eiiiieeriied wllli viirlntiiiiin In riilen Miieli an ihiiHe 
i|Mdlei| iiliiive iiml wllli jirii iiiid eini nrgiiliieiiln niidiif 
'•liIHliig Hie iiiMi-Hpeeil nlglil, when imeil In Hitppnrl, 
Iriiiii III/,, I, The Hiilijeel in priiliiilily ii dend 
end iiH Ini' iih filllire ileveldpnieniH lire eiiiieeriiedi fl, 
will mil he piii'Hlied flirllier here 

'• Sl'MMAHV 


l.ii.i' I'm<> of Sifftilm 

HiippiiHi' I'nr Ihe imniienl Ihnl Hie npei-d hipill In 
Hie ((Wii*Hpeed nlglil In lull V.I.S' .if Ihe gini iiidiiiil, 
he,, All •• I, riieii Ihe hiillel will gi.iihiiig Ihegiiliiier’N 
line i.f Hlghl ill Ihenir ikiimm w|lh iiii lidllnl vehielly nf 
Ur,, lienee I he giiiiner iiiiihI dlHpInee hln peini iil nhii 

Id nlliin fur Ihe eniHNliig ... e, hIii it nf Ihe liirgel. 

The dellei'Hini he iiiiihI luke. hy eye, in fr, Hlii.t) ii 
iiidlnliH, I'.r ell I hln iliieH iml Inki liiln iieeiiiinl Hie 
eiirreeHiiii rei|iih'ed hy Ihe eiirv/Kiire i.f ihe liirgel'H 
pnih.""' I Idwev er, ll Iiiih heeii HiigneHled Hull fur ninny 
ini|(drlnlil Hiippinl lire HilimlluiiH Hie leruel nill he 
dll n nenr level \\|Hi I he Hiipimrl liiu hiiniher mill will 
Hy Neimlhly in n HlrniKhl line." "" h'di fhlHeiiHc. If Ihe 
Inigel Hpeeil nnil Ihe nvernue hidiel Hpeeil nm^’ he 
Hm'iI iippriiNlinnlel.i', IheginiiierV |irdh|ein In redneed 
Id Hie eHlInnilldii nl Ihe iip|irdneh iiiigle .t, 'I’he 
nininnil nl IiIm ilellerlldii In Iheii given hv Hiiiiie Hijeii 
nientdi'lneil Hei|iienee iih 

d (ilegreeKlj II III an nn ift 

l-end (HAIlH); ll | a .'I i 

I IHh delleeliiin In Inid nlT nhiiiK nil eMeliHldii nf (he 

' Hnl ll I* i|nlletmt<enllnl Hint n tllHilm'llnn lie iiniili, .. 

II p ill Ilf III. mimfirr nf gniM Ilmi eMU («, linniKlil |i> Unir ini 
enc I (mint ef n «phi.re HitminiiiilnK Ihe liiimlier imlh nnil n 
(lie nf l ie nmoynt In ilelleelinn ivllli ivhli-li Hii|MHirliiiK kiiiin 
will (mini lit iinHllliiiiH on IIimI Niiherei 


Meelldii I, I liili'iidlieeH dWii-Hjieed nlglilH iih diw leen 
deHlgiied hieininler llii'Hpeelid i'imc nf n piirmiil enrve 
iiHiiek dll n defending Innnlier, It diHeiiHHi'H I lie nrgn- 
(iieiilH Idi'iiml iignliiMl Hiieh ei|nipnienl. 

Neelldii (.2 nlidWH Hint In Hlidiillng ngniiiHl n pure 
pni'Hiill eni \ e n hirge friieHini nf full idvii-H|ieed iillnw- 

niiee Ih ninde .. Hm hirgei |inlh eiirveH fiirwiird 

hill Hlighlly ihiriiiK the Inillel'H Hnie nf lliglih Thin 
Meelldii eiinlhineH willi n dlHeiiHHinn nf Hie fnehilH 
nneelhig ilelleelldii In he Inkeii ngniliMl nii iiern- 
d>'iinnile lend piii'Hiill enrve,glveH(i|iHnniiii rnleH Hiiin- 
iiinri*hig deliilleil enlenlnlldliH, mid redneeH Hie priih* 
leiii Id Hiiiiple elniriH \\ hleh einilil he iiMeil In Hieiilr, 
Heelldii I M dlHeiiHHiiN Hie N iilidnl lull nf Hie Hii'diy 
df Hie iirevhniH Heethni In three direelhmH (D Hm 
deiiiKiiHtriiHdii Ihnl einveH iippidviiimllng pni'Hiiil 
eiirvi'H were Ihmii esIeiiHively hi eiiinhnl, (21 ihe 
iim'eeiiieill helweeii ihe iiredleliiiiiH df Hmiiry mid Ihe 
delleelldiiH deinmided hy (iniliH iieliiidly Ihiwn hy 
Ilghiei'H during giniHlghi iiHKeHMuienl iii'dgriiniH, mid 
(T Hie iigreeineiil helween Ihe predlelliniH nf Hie 
I'nide Hienry niid the eMiel mitih'lle (lieiirv uf 
Herll.iii :i 1,2, 

Heelhm 1,1 einiHlderH imHiihin llrliig, wiHi the nlil 
dl which Hie gniilier Ih In eHlIlimle hU delleelhiii hy 
eye, he,, he Ih IiIm own ein(t|ii'iiHiiHng nlghh 
Heelhm I,A diHeiiHHi'H hrietly the ineelimilenl feie' 
liiren lit Hie veelor mid iilgehriile typi'H of iwvn-Hpeeil 
hIkIiI, nnil piirlhilly riw-lewH ('Iiihh 11 ernirH, 

Meetidii 1 11 \n eonreriied with Miipiiiirt (ire with nn 
dWii.H|«>e(l niglit III W'lileli eye»HhiidHlig riili'M hi'O 
rnnthliied with (he intIdiiniHe I'diniieiiHniliiii fur own 
Mpeml, 


(■ONKIDKNTIAl, 
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B.i iNTiuMnurnoiN 

. 1 , 1,1 Flr»4t-Orili*r NMliiri* of S||i|litM 

I plllli; I'liN'tlOti, Ih' tiiNii|i|<lv 

tti’ciiriih'ly, i)i)lt'kly, imd fuiillitMiinHly llii> iiliii 
liiK iillit'.vniii'c li>' II liii'Ki'l Iriivoi'NiiiK iiii in- 

lilll'iicy |iiilli I'cliillvc III llic Kiiii niiiiiiil. t'lillkc llin 
iiuii-H|ii>('il mIkIiIh III' till' iiri'i'i'iliiiK i'liii|iti>r, (In* 
ini‘i<|iiiiilMiiii,‘ i'iiiim|iIi<i'imI Ik'Ihw iIii mil iiMKinni' lliiil 
Hip Iiii'kpI'h ii|i|iriiiirli iiiikIp Ih IipIiii viiiu; in l|ii> liiKhly 
HtiPi'iiil wity i‘pi|iili'pil liy nil in>i'iiil>'inini|p IpiiiI iniiinill 
piirvp. In llilMHPimi', IpiiiI riiin|iiilliiKniKlilml•llll linmllp 
ni'liilIni'Hi'l |iiillpi 'riii',\ HIP, Iiiiwpvpi', IiiHpvIIiIp 
liiiiniilliPi'niiil ini IIIIII mil mpinp. hiiMli'iilly, I lip>'iiHi«innp 
Hull Hip lni'Kpri,i Inii'k I'pIiiII vp In Hip khii inniinl I'l n 
hIi'iiIkIiI Hup (hpiihIIiIv Hlrnlglil iivpc Hip IIiiip nl' IliKlil 
III' Hip IiiiIIpI ). I )|iPi'iilliiii Im riiiinilnil ini Hip HiPiipy nl' 
HppHiiiih iniH 2.U.A |)pm|i|Ip Hip Piiilliiiillnii 

PiiiiPP|il (Hni'llnii A.H.Al, nlilcli |ii'PHimnilily |tprnill« 
Hip hIkIiI In ili'iil nllli ii pIiikm nl piii'I'piI fiiilliM, Hiphp 
.// iW-iii'i/ir iiippIiiiiiIhiiin Hu iiii! hiiIvp Hip mpiipi'iiI Hip 
piiiili'nl |ii'nli|pin iii|pi(niilply, mIii-'p npi'iii'iipy iikmIim! 
niip p|iiNi« III Ini'UPl inilliH In kiHupH mI Hip p\|ipimp nl 
Imvi'i'Pil |ip|'lniimniPi' iihiiIiihI wiiiiip iiHipp pI.'ihh, Mp- 
ihIiIpm i|pMprlli{iiK IlniKP IpiiiI pnin|iiiHiiu nlitlil'i impil In 
liiliiilillpil liiri'PlH iliii'iiiK NViiiiil Will' II, ll Ik n ip. 
n|inini|lilllly nl HiU p|iii|ilpr In piiIiiikp i||inii iiinl 
jiiKlIly Hip HlnlpiiiPiil* iiiihIp iilimp, Hnnipwlinl iiini'n 
KPiiPi'ully, Hip pIiii|iIpi' Ip In ipIiiIp IpiiiI pniii|iiiHiiK 
n)Pp|ilillli<iinH In Hip |iiiIiHp nl Hii liiiliiil wpiiIpiipp nl 
HiIp lliti'niliiptlnli. 

n.i.ii Hull* DoiliM'llon ForiiiiiltiM 

'riip iiiiihI liii|tni'lnnl ilpflppllnii Ini'iniiiim nl ( 'IiiiiiIpi' 
2 upi'p Hnipp liiim’il nii Hip iiIikhIiiI' I'iiIp nl Hip kiiii- 
Iiii'KpI IliiP, 'I'iiP rpiipiin U HiiH Hn* liilrniliipilnii nl' 
nilKilliir iiHp (IpIpIpm Hip Iiii'kpI’p n|)|ii'niipli iiiikIp 
ivIiIpIi Ip lint iiiPimtit'Pil. In hIiiiiiIphI I'niiii Hip IpuH wiip 


Hip HHTpi'piipp IipIwppii n kliiPinnllp iIpIIppHiiii imiiI n 
ImiIIIpHp Hpllpt'linii, Tin* IiHIpp ilplIppHnfi i|p|»piiiIpi1 
iiniplly nil kmii iinMllInli iiinl inilKPHn Hnll nilP Wiiiiltl 
pxjippl It In lip iiiPPliiiniKPil, pniipp|iliiully itl IpiwI, 
ill II fiiHlilnii iiiilp|iPiiHpiil nl Hip kliii'iniillp i|p||ppHnti, 
( 'niiHPi|iipnlly, wpiiiiihI pnimlHpr iinii IhipIp pniii|iiiHiiK 
HpvIpp n niiipliiiip (I) ivlilrli will pniivpi'l i'iiiikp {und 
nlHlinli‘ mill |)prliii|iK nllipr vih'IiHiIpp) nlilnliipil pHiiII- 
iiiiipliipiilly ni' liy nnliii' liiln n IlniP-nl-IIlKlil iinilH- 
|ilipr I2i wIiIpIi will nhliilii Hip iiI'pppiiI iiiiK>llni' 
iiiIpw nl Hip Kilii-liii'KPl Hup Ii> ii Kyi'npPn|iP, v'lirllililn 
Hjippil ili'lvp, nr n liipliniiiPlpr, mill (H) wIiIpIi will 
piimliliip Hippp In yli'lil Hip kliiPiinillp d('lli'p|iiin l,.|W, 

'I’liP Pill's'll III I'p pnn'ppHnii I'liplnr h nl pi|iiiHlnli 
1121 nl < ’liii|ilpr 2 HpiiphiIp iinl niily nii I'liliirp I'iiiikp, 
IIP ilni'H liiit iiIpii nil Hip ilirpi'llnii iiinl iiinniilH nl 
piii'Viiliii'p, 'I'liP iiiiipliiiiPM PDiiwIilpi'pil III HiIm pliiiplpr 
piiii Inkp Piirviiliii'P iiiln iipphiiiiI niily Ity iiphiiiiiIiik 
pniiip iiiiillpiiliir iivPiiiKP lipliin'lni' im Hip |iiirl nl Hip 
Iiii'KpI , III piii'l IpiiIiiv, liiliii'iiiiitinii nil riiln nl pIiiiiikp nf 
rmiKP l?i iipIHipp kI' pii In lini' iippp|||piI liy Hiphp iIp- 
vIppw. 'I'Iip ntllliiHp In iiHn|ilpH tliiil It mnl /«, mill pvpii 
li'iiil, III'P III mil' iliNpnHiil iiliH III'P In lin pIiiwpIi In givp 
n|iHiiiiini iM'i'Ini'inmiPP nvpr ii N|>pi'iiil pIunn nl Iiii'kpI 
piilliN, llmsi'vi'i'i HiIn inni'pilIII'P i* iinl iiPiii'ly im I’P- 
nIi'IpHvp Iipi'p iin piim IIn pi(iiivii|p|il In Hip phnp nf Hip 
m\ ii-Niippil nIkIiI , (Hii|i|inNP Ini'p\iini|i|p tliiH Hip piiI'- 
\'ii!ni'p pni’i'ppllnii ii|itirn|n'lii|p Inn |mi'P |iiil'Nilll I'lii'Vn 
Im inln|i|pil. TliPli, p\'pii If Hip IiiI'KpI Im mil llyilig li 
(ipi'lppl KiiiiM liPiii'liiK iilliipk, wp wniilii nHII phiippI In 
liiO’P II Kimd n|i|ii'nviniiiHnn In ilw iipIiiiiI piii'ViHiii'p, 
'I'Iip niiiiip I'Piiiiii'kM ii|i|ily In i<ii||i|inl'l lli'P 'I'Iip ln|i|p Im 
linpMllKiitPil In iiini'p iIpIiiII IipIpw.) 

In nbliilliliiK Hip illiKnlm' mlp w ll |m iin|in!'|i|ji! In 
iIImHiikhImIi Im'Iwppii Hip iipIiiiH miikiiIiii' i'iiIp nf llm 
Kiin-liii'KPl lliip III Hip iilr iiiiimm inul Hip li'iii'kliiK riHn 
iiM ilplPi'inliiPil III Hip khii imNltlnii, l''ni' pxmn|ilp, If 
KUn niniilil iinil Iiii'kpI hip phiiMiiiK piipIi nllii'l' In ii 
iIi'pIp nf rinliiiM li iH Pitiiiil «|ippi|m, w »•> vn/li, 'I’lin 
Il'iipkliiK I'lilP, nil Hip iiHipi' liinul, Im miwn, (1% Hiln 
I'piiMnii, kliiPiniHlp t|p||ppltnii fs ii Mninnwlinl, inuppm’iHP 
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tcnw.) hi jjt'iK'i'iil, lUiy riHH'liniilMiii ivhlcli 
iinsiiliU' ciitoH H'llli I'CHpM'l it) Hi(» Kill) muiiiit will iwr 
wlioiinvcr llu* iixi'M iif tliiit iiKiitiit urn in fiirvod IIIkIiI. 

The DiMtiirlMMl iletiele 
l*rltiel|ile 

Tim mIkIiIw t'diiHldcii'il In iIiIm rliiiiitcr luf* ol' dm 
tllnUti'lml irlivh “ ty|M’, Tim uiiiiimi' riiidnilN dm iiukI* 
dim Ilf dll' Imrn mxIh iif liU KXii I'HImr iiiiMiimlly nr by 
innliir rimlriil, Tim I'liinimdiiii; unit liiyn md tim 
di'lli'i'lliiii lit'hvi'i'u ilm biiri' iisIn mid dm llim iif hIkIh. 
Tim Kuiiiii'r liiiN, dll'll, only liidlii'i’i ronlnil innr ilm 
Hill' Ilf niKlil ivliirli Im Ih i'i<i|iiiri<il to ki'i'ji on liiru;ii|, 
In Kimi'i'iili n kUi'Ii innllim of Ilm khii I'i'kmIih In n 
difl'i'ri'iil null ion nf dm Ilim nf nIkIiI . < lim dlNinrlin dm 
Him Ilf kIkIiI liNli'iid Ilf I'ltiilrnllliiK It. 

5,2 \I*I'AHI:NT MO’i'iON HVH MflOOTINi; 

5.2.1 IliMlorh'iil KetiMon 

III dm tU'i'ci'dinK i'liii|)li'r it tiruvi'd tioi,iN||i|i' In 
im|i|il,v I'lili'H III n Kunimr iniii idi'd iiiily widi u IKi'd 
kIkIiI by ulili'li III' Imi'iiiim lib iinn I'oniimiiKiilInK 
uIkIiI, HInilliii'ly, It In |uihh|Ii|i' in Klm ridi'u by ulijrll 
dll' Hinnii'i' lmi'iinm« lib nnn l■llll'■dnll' winlii, Tlib 
linmi'diii'i' iv)iH In I'lTi'i'l In lUir iilr I'oii'I'h In dm I'lirly 
iliiyu Ilf World W'lir II. it (iri'i'i‘di'd |uiMlilon llrfiiK 
mill 1(11 KiinHlKbiM IIMil dm i'M'I'IiIIou of dm H|mrry 
K-H liiNiiiIll'll III dmH|mrry n(i(mr Inrri'l of dm ifd7 
(Ai'lnidlyi dll' K'lt Ibnlf iiiin kiiI.v ti |(||oi niodi'l mid 
not ri'iilly liili'iiilcd for oMcndi'il iiMu.'d AIiIioiikIi dm 
dlKrcNMlon of lltb Norlioii b |nhinirlly nf libliirii'id 
iiili'i'i'Ml, it di'iniinnIriili'N iihm nnmt Im doni' iiimn 
ilcdKii Ilf II ('iinirol nmrliriiibni Iiium dm iii<n|iiin 
iitHlnlliilion mid b nol rnnrdiiniii d nidi dinl limtidin* 
lion. In Miinm forni nr odmi It b nnl niiilki'ly llinl 
uni'll ulInnlloiiM ivtil nlniiyu iirbo dining n nnr. Myo- 
MlinolliiK iimllioib mxi Ilf diibiiinu I'llti'li'imy In dm nir. 
An inindiniili'imininil of iriiiiiinub imi'di'd toimlili'vi' 
liny ri'Miilluiil nil. \ nlimn niniloity b Ilyiiml'.V llmucnl 
Ilf dll' iinnlH In nmillmr of imro vbibllily. 

" Mniliii'ii i;iiiiuIhIiI)i wlinllmr I'MiiiimlliiK, in 'iwii *>|»'»'il, oi' 
Ibril, iiw lilt i,|illi'ul (•.vulrtii In wlilrli ii l■t,|tl•l(l |inlli<oim<riilrlii’il 
on II iiltiln lornlnl In dm foriil nliiiin of it I'littlniiilhiK li'iix 
HVNii'in ii|i|ii<iiti« iiH im liiiinii' on n Kiiiiiblnliiij kIiikk iiiiiinilnil 
III Mil iiriili’ iilittlit III Ilm Him nf kIkIiI. To Ilm iiImiiivim', itm 
ii'lli'lr niijmimi in b' HI Inlliili.v, l.r,, nil Ilm liii'ni'i, loiil llin 
iiHi'i' Itim no iii'iililnm In I'loMinfiir ilbimiri' it(tii|iiiiiiiiii nor iici'ii 
Im Inild II Ibnil I'yc In nljilil illMtiomi' in iimwi'vi' dm iiiiKiitin' 
iHiiu'iwinii'i Ilf dm I'l'lli'ln, Tim nyi' nni.v b* innvnil iiliniii. over 
dm llrlil. 


6 . 3.2 The “ Klejilmrit ’* Methofl 

An oiirly nmlliiMl of dm tyim rnffi'rod fu liliiiyo 
wiiu dm UHM /ihfihiml nmfliod.'**' ^I'lm Kmnmr 
(I) irimkM wifh iiljiimr on Inrgrl nnd! dm mtiKu b 
IlflO yd fNindliinmlrisi I'ndinnllon), (2) ufotw |jl|)|mr 
mid ob>m!'V('i,( liow I'nr dm liirgnf inovcu imriwH dm 
uIkIii friuimwiirk In fwo-lblnb of n ucnoinl fwliiln dm 
word ilfphiinl buidd idniid), mid f.'d imuidniiH tni'Kot 
nil i<t{ind nnd o|)|n«ilf‘ dbimmn on lim otlmr uldc of 
dm iil|ijmr luid uliirlH HrliiK. Tim Iwo-llilrib of n 
Hi'i'oiid di'lli'cllnn b dnrrciim'd In (iro|iordon In Ilm 
riillo of imtiinl rmiKi' to HIMI yd. 'I'lib iirimcdiirn inny 
Im nonsldi'rnd miidylinnlly, If dm liirH:<'l iu on n |niro 
liiirmtll I'lirvi* Ilm ri'i|iiiri>d dnlli'i'llon b 
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1 I’lA 

2 n,i / 


I'n 

I'll 


win r, 


by Sct'lion 1.2,1. 'I'lm nitxiilnr riili' of dm Kiin-lurgnl, 
line iw 


(^1 m 


I’n win f 
r 


will'll' r b dm rmiKi', If u> dimw nol chmiKi' rndlridly 
dm mm b Imid wdil for 


L 


w \ 2 l'„ / I'll W, 


Hcconib, wlmrc b n llnm-nl'-lllulil imtlli|ilmr,‘" If 
r “ I, Mill) f| mill i',i ■» 2,7IH) |'|tw, dmn b o/»/irn,r/- 
miU'lii iwii-lliirtb of II wimoinl, Tim fimlor k,, viirli'w 
li'iiin D.Hft III 11,1)5 wllli ll.HIl iiN mi nnt'i'|ilnlili' nn'iiii. 
Hn|t|niw(' now llnil dm Kinnn'r miiki'w nn error til In 
I'wllninlliiK dnm, 'rimn, nwNinniiiH; llinl he eiin de- 
lennine mid Iny ofl' die rewiilllnm iiioilon |ierfeelly, 
lib error b 

{'I mil) *“ *''' T ldlil)'|;^ 

nilllirmllmiw, wlmre r b in ynrdw nnd v,t b In ynrib 
|mr wei'oiid. If for nil )iinnmr.H die nveriiKe ill b iserii, 
Hie II venire wlioolln){ b blimed by nlmni I2win r inlllb 
rndlmiw, for n boniiier nl 225 in|i!i, beemiwe of Ilm 

iii'Kleel of 111.. eorrei'llon in die riilew, If 

die riilew were inljiiwled io nilow for llilu, nnd If, limn, 
dm nveriiue iilmoliilf ermr In ewIlnndlnK IbiH' were 
Id/!- D.lft wee, nl (Hll) yd, Ilm iiveriiKo iibwolnle 
error In lend would be 27..5 win r nillllrndiiniw, 

It wiiw n|i|n'eelnli'd dinl ii eorreedon iiniwf Im 
innde for iiii|irormli ntiKlew dmi nf« mil wwwihiy gnco, 
Tim Kunimi' b In nwe wnine nolnl, nii Ilm e.xtn)ii|ed 
I'liweliiKe Ilf dm ini'Ki'l from wbleh to Iny olT lib do- 
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tus»t«; TiiKORV or i.kao comimitino eiioitTM 


m 


ripfrtott tw iin-ivwl nt iibovp, 'I'IiIh Im olivlmmly mt 
fillmvwiMH* f<»i* liiiliiMlIc ill•!!(.«'!loll, It 1^ cioiiiMrurtlmf 

II I'limtiiit giiiirwr iMUild do tliln, l•'lll«tll«- dim<iiMiilim {« 
piwKlblii,' bill In Vlinv nf dii< md iii'iiidlml dirtli<iil«if« 
In ('(irrylns mit thn |) 1 'ih'<*m« In ihti uif (jiiin|ijti|^ «iKid, 
) <}in milijiH'l ivlll mil Im i'liibiinii(.d. 


i.a.a The “AfIC” AIciIhmI 

Till' llHAAK imi'il a nu'ilMiii i|tt|ti< Minilltu' hi ilm 
Klf'lilmni molliuil. TIiIh mn ilii. AWf’ irii<llii)d, In 
wlilch A H( , will'll wild iiliiiid, wiin iH'i'aitnii'd Id liin'n 
ti diiniliiiii III’ Ihivt'i-qiDiiit’i'n of ii hi'i'dimI. 'I'Iii' iIImti'Ii- 
iiiii'.v In diiriiiliiii III ilnii' In ilii' iwo ini'tliodn In i's> 
Iilnliii'il by liiiliiiK lliiil hi'ih'imI Ihlnn l•lllldillllltM, lu 
j>j»|"wi'd III imri'iiiil ciii'vi' iiihii'kH, ncii' In mind, 
rill' biilli'l wim III liiivo nil ii\'|i|'ii(i;|. n)iot>d of 2,IIHI 
f|wmcr I.HIIIIfl, || In m Idi'itl ilml lliln I'lin in i-Mii'lly 
ibi' wi'oiiK din'i'lliin In I'liinili'rliin; |iiirniilt I'lii’i’i'n, 
AkhIiihI 11 ini'Ki'l iiii n ininilli'l l•ol|^n|| ni ilm hhiiii' 
Hiii'i'il i( kIvi'h no lend (like Hie Kle|ilitint nieiliod) 
lind HO diii'H mil even iiilim I'm indl The nieiliod, In 
liiel, will give llie emreel lend ulieii llie tiirgel In 
eeiiHNliig III I'lghl iingleN In the liii|idiei‘'N Iniek iil n 
l-iilige fill' whleh t « 2,1111) f|iH,i f'Dr IliiN eime 


nf flO kniilN, idieimi, imi on n jiuodlel nvnrtnkliig 
eiiniw! Ill (I mtige foe wlileli Hin nvei'ngn n}«i(id of tim 
bnllnt In g,4i;i fjin, (Foemidii (I) nf (!|iii|)lne 2 with 
Vc/ff - 2,di;f given A - m 4- i),(M/5e« inlllleiidijiiw, 
wlieet' I'f/ in ill fiii'l jji'i' Hoennd,) Now, foe exiunide, If 
ii lliegel III 2,(KHI ft tiikoH d.fi Nee I n ei'OHN I he endltiN, 
IlN eeoNHiiiK HjMH'd In {;1/S)(2)/{II,/5)(1.IH)) » S3 kimlN 

'll.. figiiee nf HO In iini'iI) nmi Hie deflcetlim 

liild olT In HI)/AI) *■ 11)^ UAI)H (I HAD « 35 inllll- 
emliiiiiN), TIiIn niellind In ijidle ei(idvident In flm 
A/if nieiliod.I 

aa.i'i Oltiqiio 

'I’lie riileN of lliiiiiib illNeiiHNed In IIiIn Neeilnii nee 
iiineiiloiiH bill iinMiillNfneloi'y on bolh llieoi'ellenl iiiiii 
inneileid ueoiiiidH. 'riii'nielleidly lliey iiegleel lenll 
Olid eiievniiii't' I'lTeelN niid will not fiinellnii ivlien llie 
Kiln nioiiiil In on n eiii'\'ei| eoiii’He, Moi'envee, If In 
nNHiiiiied ilinl I be iitiKiilne enie olmeeved n lll iieeHUf 
M bile dellei’lIon In Inid oIT. ItnlliHlIe.Nnee nol |ieendHed 

lo viiey wlHi I'liiiKe .. idllliide. I In Hie penellenl 

Hide they nee dllltenlt lo n|»|ily nl imy e:see|)f key 
I'lniKeN, even iiNHiimliiK llie Ini'Kel woiild delfl In n 
Ninnolli ptiHi neeoNH nil ideboene nIkIiI, 
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VI hash: riiKDHV of com- 


I'ne n liii'gel on n eeelllliiene eoni'He Hie eeeoe of Hie 

no'Hiod when iiHed peefeeilv In ^ J 

\ I HIM) "'/ 


w here 


n.ii.i 
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Miiiiko (iiifl 'IViM'kiiiK ItiilfK 

hihI Hiiioothiiin" 
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(Mee HeeHniiN 2.2.1 niid 2,2 I'M Aflee eompnltillon, il 
In Neeii Hinl Hie eei'oi'H nee eeidly HeeioiiN, 

fl.g.f 'I’lui ‘*A|>|»iin*Mt SlMM'tl" 

'I'lie Iwo peeeedhiK iiieliiiHlH IKed n lime inlee\'nl 
iiiid deleeniined how fne Hie iiii'Kei moved in Hie 
femneof IlieHlKhl. Il InpoNHiiile lo IK HieiiUiniiee In 
be moved, e,K„ Hie eliiKNlKlil endiiiN, nnd deleenilne 
linw ioiig HiIn nmllnii Inki'N. TIiIn In Hie Apiuu'cut 
SiH-t’il Miellmd (DHN), A elliKNiKhI wlnwe niiKitine 
eiidliiN In 35 mIliieiidliitiN glvew Hie di'lleelinn, leifkind 
Imil, lo litke HKiilitNl II lliegel wlHi n Npeed ndviiiHiiKe 


HInee bnlllNlle elfeeiN iiHiinliy eoiiNilliile n ndiioe 
pnrl of Ihe lolnl ileih'ellon, nnd sineo llii'Ne elTeeiN 
limy be peeHeiiled i|iiite iieeiienlely by NiibNldliiey 
ineehiiniNmN, lei im eoimldee Keneelenlly Hie niilneeof 

II lend eonipilliiiK HiKhl deNlKned In peodiiee n kine* 
iniille delleelloii whieli In Hie peoflnel of n Hnie-of. 
IliKhi mnIHpllei', mid Hie |ii'e,<tenl iinunliie eiile of 
eoHillon, If, of Ihe line eoiilieelliiK K'lfi lo liii'Ket, 

III oedee foe n nIkoI So oblnln Il iiiiinI be Niipplied 
wllh Nome noiI of eoiillmmiiN eNliniide nf Hie peeNenI 
I'liiiKe In Ihe Inegel, The emige In OHiinlly nblnllied 
Nindimneleienily by Hie opeenloe, Thl« inemiN HiiH 
mi 0 |iHenlly peeNenled eellele hinige of Nome pnfleeii 
(piienllel Iiiii'n, HoIn In ii eleele, n ehig) eiin be ehiiiiged 

III nIki' by Ihe gniiiiee. The eemiiiiiiiig Iwo eleineniN of 
Hie eeiinleed Nimple peopoeHon lire Hm neliiid Nine of 
Hie Inegel, nnd Ihe Nine of Hie Inegef hi Hie Neide of 
Hie liiNleitineiil. 'I'he npeeidne niiiNf nef in Hie Inftee 
Nfnnii iHHleiinieiilnl diineiiNloii befnee fhe engiigeiiienf. 


CONFIDIONTIAI, 
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TIh< chiitiKw fif Hut I'l'Ilc U' (‘it(iiili{Ml til kM'jj iho (ar- 
gnt IViininj, wlii*ii )MiiniHin»(l wiUi fhn ilvoij |i!|)!!j 
«l»', iwriiijl tlio KiKlit to oldfliii f|i(. rniiKo. Tlic riuinn 

p I4lt|i|)lic'll !tj till** liy ||t|i opoiiitiil' H'ill liot, III 

W'liomI, Ik' till' ('(ii'iwi iiifwmt miiKi* i', Tlii> illffiT- 
imi'ii p - r \h 1Iii« miminK t-iToi' iiml jp u i'iiii<<llufi of 
fliMO, Two IdViiM linint«(llii(i*|y iiiti'iir, Wliv iiol Kiiumlh 
Hid I'liiiKd di'i'di* p — (■ hdl'di'd iimIiik It? (TIiIm Ih In 
idiiildgy vvilli t'diiiiiiiiiiii'iilidiiM i<iigiiti>(<i'liiK imii'lldd 
III wliidli liTi'giiliii' mill oMi'llliuliiK idniiM iiid i-tilldil 
»i>iw mill ni'd wiiijdi'idil fd KiiiiHiililiiK dliviiliH.) 
HiiiddlliiiiHdI'tlidi'iiiiKi' Ih mil ildiid III tlidilddlddMi'iiii- 
niildi'dil In iIiIh I'liiiiitiM' Ami why mil imd Hid rule ot' 
|•imll«;d dl’ I'uiiKd p Id dHiliiiiiid I'liiiiii. |•|||)ln•? 'I’IiIm 
dKlIimild wimlil hd imiild hy p f j,|,| rninrd 
linHiiiiiii In dNllimiii’il iiy In |)n„.|idd, „ iiNdif U 
IMinr mill Jiiiiipv iiml p l.i mil iiNdih Willi riiilm- |ii|iiit 

di riiiixd lidili III ilidNd lildiiN liddiiitid iiidi'd iilli'iidih'd. 

Ill iii'ildi' Ini' ihd «i({lil Id dliliiiii u) |i iidiNi Ilf Niiid 
plidil diililiiimiiiNly whli ilif III,Killin' iidNllldii r nl' 
Hid iiii'Kdl, < liven Hid iiiiNliidii ddiiiliiiidimly, Hie nIkIiI 
d/in dliiiiln I lid rdijiih'dil niid r «*• w, 'l*iid Kuiiiidr iiiiini 
kdd|i Hid I'diiidi' III' Hid I'diidid liiiiiKd lilid |ii|i|idr| nn 
iiii'Kdi, Ilf nil! udiidi'iiily diT In iIHm nml «lvd m IiIh 
kIkIiI If, whldli Ih Hid miunliir IhihIiIiiii of Hie iiijiiidi', 
iili'l iiTi'Hiiliir mill (iHdliliiidi'y Tlid ililTei'diidd r ,t 
li* I'lilidil Hid Iriidkiiiti; I'rrnr itr iiniHiv I'nr iniKiiinr |in- 
hIIIiiiii IkiHi III Hid |iii||iIn nl flid iirdi'iiniH |iiiriiKrii|iii 
iiid diirrldil mil. I hln iliiinni ik Hiiidiiliidil mill Hid 

niijtniiii' I'liid IK ddiiiiMildil, iiH, df ddiii'Md, ii niiiHi iie, 

The NlimiliiniddiiH rd((iilidiiidiiiH nf rmiKliiu nml 
li'iidkIiiK (nml iH«KdHn({) iiid unitiiiiii.v liihlliltiiry. 

•''''•'M'liinm.. dIHidi' ... nllll•kdliiv if lim 

dihdi' Ih mlHHiiiii III Kdiidnil, il■,ld|(ln^^ U lidiiei' tiimi 
IiiiikIhh ill Hid HdiiHd IliiiI Hid errur U Hinnlldr nnil inord 
riiplHiy riiiiildiii. TIiiih Hindiilliiiiu on Hid irndliluK In 
iiiiuii' in I'diiHlIild 


Mcnpiiiiilly, fii I'lidt; tfiiM In tlin only typn of dli'piilt 
cnspidlpui In Hid Hiw'lddn nj' HiIn dimplin', In Figiii'd J 
Hid liimid migliip (jf ilid illMPiiNnliiit lii'd iliiistmtful, (To 
iimkd Hid rngniiiHil tmn5ipm<d*it,, jt, !» immiwwl timt 
Hid motiniiM Ilf gnu innnni iinH (m'gnt mu diipliumi', 


■ 



I lid niitniidii ^ iiiHldidl df A* M'ili hd iii«dil Hn’iingliimf 
HiIh diiM|iidi' fdi' kindiiiiiild ildliddiliiii.) If Hid li'iidkliig 

Mdi'd pdi'fddi, a m r mill k «- y ~ r, Hi, ||iiH A - 
V ~ f. 'I'lii' idiiii pidiliiddil Hlidiiiil iid A »■ l„,r, lldiii'd, 
llid wigiil di|nnliiin winilH lid 

LA “HA - l„y, 

An niii hd Nddn hdlnw, Hid di|niiHdii iidlimlly liiddhii* 
iiIki'H iiy idiiH diinipniiiiK nIkIiIh In mil Hid pi'ddiiilhnt 
iiiid lull In 

( I -f ll}t„i\ -f- \ <tm 

Ihd I'diiNimil II Ii'iiHn Id Niiiddlhliig nml In n ddiiNd- 
iliidiidd df Hid im'diiiiniKiiiinii mliipidil. |'’i'dni fhU 
tniiHdii inid iihliihiN 


III HiIn I'hiipldi' wi' nIiiiII iiNNiinid ihnl ilii* gnu immiit 
In III lllllllil'lll imilldli. TiiiN In di|i||v,i|d||t In Nnyhlg 

Hull Ihd li'iidklng niid f U di|niil in Hid inm migiilnr 
I'nid df Ihd gnn-hii'gdl Iliid 'I’hdii ilniNd nIkIun 

'Hiidh nidiiNiii'd niicN rclnilvd In Hid gnu iidiiint mnl 
lliiwd HdH iiidiiniii'd ll I'dliilivd Id Hid iiir hiiinn iiiiiv Im> 
wiilwiiiiidil iimidi' Hid Niniid ihddiy, 


'll,,A -4- A — fl) 

whi'i'i' A In iiinv Ihd ndtiiiil idiiil jiniihiddil Iiy Hm night 
Nhidd iiiid liiki'N rr — y ~ A Id dlitnin dituiHhiii (i), 
'I’IiIn In Hid hiiNid di|niHidn iif Hid Ihdiii'y, 

IMiyHii'iii Ilf tint 

Sl(ihi l*iir<iiiiit|i«r 


'I’hi' KxiHiiMMiliai HiiumiIIiIiik 

(-liTiili 

'I'hd iiiiMt diinin.dll Miiiddlhlng wyNldin In Hid i<.f 
imwnliiil Hiimothliiii r/pniH whldli dnn |,d idiillxdil hi 
lii'd ddiiti'di dldini'ldiilly, niddimiildiilly, miii gyrn- 


’riidddiiNiiiiil II iNdiilidil Ihd Mi'iihl iHinimvIvf, It emi 
lid gK'dii n jili.vNidni iiitdi'pi'dliiHdii, l''rdin diiniHhnt 
(I )i ll I'dllmtN ihiH 

A •• tmiir — (iM, 

If it. Inni'lli Him In inlHdil fn l'’ignrd l| nitikhig mi niigld 
It - iiA with Ihd .. Ihm, It fiilldwu timl. Hm 


t'ONnDMNTlAI 



I 


hash; thkoiiv nr lkaij iioMPifTiiAi} mjuiits 
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siKlil In ftomijnlliiK !*wl hm If ihti ifu'jji't. wttfp i»ii MiIm 
llm-. DwcHItlnn iIiIh liiw by fr'K, || in Kviilotit 
I hilt iw till! nyMb'Ki I'dtiiH’w iilidut (I, flii! mliii uf tin* 
MHglti V(IS fi* Mif Hiijtlii sail i'diimliiM coiiHiant ut n, 

A» (lid (l(*(liM<(l(iii cliiuigdiK, tlin })i-(i|itH'tl(iiin(p piwi- 

tidii (if (IH, (IS, itnil (ly (|(«'M nc(t t»}iini(i((<. In gyio- 
(ilglitH, (li«' (Inn ft'}' lijia n dnlinKn nxlntimcn, 
It Ih llin M|iln iisifi Ilf tlin Kyi'M, 

5.!(. t DiMf’iiMMioti of th(> Circuit 

A iliwi'iijinltiii of i<i|iiii(i(iii (It Ih iini'i'HHiiry iiinl lii(nr» 
I'MdiiK. 

W|':miuti.;ii Avuii.iukh 

\\n mill (irH( wn In i\'liii( hi'Iihi' niiiihiIIiIiik nr iii ni'' 
Hjtlna Ih nffcnimi, Tlin (iiiiiMtf-Klulii nnililpllm Ih m 
fillli'linn nf (linn, llii( llin nl(iiii)(n (n ii iinw vni'iiilili’; 
liy ill l,„ili Mill nllniiiiiiln nnti iiii i<i|iiMllnii with 
miiiHliiiil mindInImilH ki'Ihi'h. |( Ih 

il\ ih 

f\ . \ * 

'I’lin liilnKi’iilltiK ('m('((ii' Ih f'", unil iiiiiKl|>llmilInn by 
(IiIh iimiI liil»Ki‘.Mlliiii by imrlH xli’n 

I _ " /'* 

h « X„n ' " -f- 


M lime * 


0 ( 1 ’’ " — ( I ifII ' 

r'lii 

’“ 1,1 “* b, mill X(in 

•'ll Im 


ill 


(2) 

vi llli limn 


ni'lgliiHliiiK III I •» b. Till' Ilili'Kiiil III nitnitl inn ( 2 ) 
hiiuki'hIh till' ('N|i(iin'ii(iii(ly Mi'lnliiml iiv nrimn nf i/n ill. 
'I'lin Infill mi'IkIiI Ih 
/•( 


ii'(i) 


■f 

I'll 


II In' 


I ) 


II Mn llHO (lilt ilDnx (n Mii'iiii (bn m'ni'iiun nf ihi ill 
'M'll!;l(l!’i| III (IiIh HI'IIHI', (Ill'll I'ltiiiilinii ( 2 l mm bn 
ivilKmi a 

. / 'Ik 


V ill 


I n 


An 


('") ” 
\ if4 / i»v„ 


il\) 


'Clin mil In'Hi'milii! Ini'in nf ni|iiiillnii ( 6 ) iiinv linmillml 
(bn Iriiiim'i'iil, Hhimi i| bni'ninnH mihiiII iih t Iiii'ii'iihi'h. 
'Clin Mnimlii fiiiinllnii n'" Ih Himb Hub i(m'i'niiHlii)t hIk- 
illllniiiim' U iilliinlinil (n liifni'iniillnii fiii'dini' iiml 
fiii'llinr blink in (lin |iiihI. If n Im Iui'ki', n*'" CiiIIh niT 
Himviy, mill (lin Hiiinn!lini| IUI'hi'III vnliin iln|in|ii|H 
liinrn linm lly nii (lin |iitHl viiltii'H, 

IMIH'INII nil' Ohi'II.I.ATIIUV 'Ciiai'kiisii 
l'’i'niii II HniMi'Mliiil, illfTi'i'nib |iiiltil nf vlnii (hn 
HinnndiliiK nfTnnl nf (Im nli'i'iiK mni bn nliirlfli'il by ii 


filmph' cjiiimpln, HiippiiHn (Imt tlin tni'Kiit is moving 
III II I'lrnln lu'iiiiinl Ibn giirt iit itnlfni'rii tiiigiilnr wpnniJ w, 
Tlimi Ih nniiHliiib, H|i|i|inHn timt tlin imnkitig I'litn 
iiwIlliHns iii'iiiiiiil dm nni'mct vitliin nni'ni'illiig (n 
» »< w 4 A' hIii til, 'I’linii tfio nlmily ulntti wnliitirin nf 
nipiiidiiii (I) iniiv bn ivHltnii 

A • ffflU) 4 / ■ Hill (nl - tan ‘'»i»i 4 ). 

V] 

If II ivni'it imrii tin* Ininl pi'iMliinnil ivniilil bn 
X l„,u) 4 A'/,, hIii III, 

Tim I'lidn nf llin Imiif niTni' iniiplillliln mIiIi a imiiimrii 
II III dm iiiiiplllinln wllli imi'n ii Ih 

I 

Vi 4 ii^iltii 

'CIiIh nITnnI in mbii'il i/mu/u'iif/, 

DKI'AI III.' I''a 1 .N|., I.DAIiH AM) Hl.lilVIMI Mni TINHH 
'Clin liiKliil Iniiil Ilf (bn hIkIiI K„ limy wnll bn I'iiIhi', 
hImi'i' iiliilm' hIi'wIiik (n mb nii liirgnl (bn hIkIH Ii'i'Im 
dub II fiiHl liii'gni Ih lb bmiil. Il in iiiipnrlniii (n kiinw 
liinv I'liplilly Hill'll fiiiNn Ii'ihIh ilnmi.v if ilm I'lipiblly nf 
Imiil I'lMiipibiillnii Ih In bn iihhiihhi'iI. Hiipponi' dm nlglb 
iinIh |h illHplimnil fi'oin dm bni'n iiaIh by ini mnniiiit An, 
If Ilm itnti Ih lull iiinvhig, y «• b, dmmf by dm i'i(im- 
dnii nniiimnibig Ininl In giiii piinllinii, ivn liiiin 

(1 4 if)f»,A 4 A ■» b , 
mill A - Kr " ' ’ 

'(’Im I'l'HpniiHn nf llmnli'i'iiK (n ii piii'llmiliii' fni'lii nf giiii 
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X 

('’•III un '4, Drift of hI^IiI llUft liiinli in Imm haIh, 

iiiiidnii Ih wlinivn ill I’lgiii'i' 2 . (( 1 ‘nllinVN fi'nin tlin 
iibnvn miuiidnii dub A ilnmiyH (ii ( 4 nf IIh ndglmil 
viibm In (I 4 n)lm sun, TIiIm (linn iw mblnil tlin Him 


t'ONl'MDKNTIAd 


i 1 t 













COUI'I TllSlj SHJHTH 


fia 


('<!«#/«/(/(if (li(<Mi«li( iii(*<'li(iiilMin, (If/« <• ( wi-, (lie 
liiiKt I'liiiHftinf I 4. H U fiiiintj 

flic Hifjht /rii'fw,®’*) Hliii'c /„ with 

(Iih'I'»uimIii( 4 riuiisi', in mIcwIuk IIm> nHitniM' In rrcijiiiintly 
liiHlI'lit'lcil III Itiihl flic m’llinK III II luliihiiiiili 

iinlll 111' l« Mil tiii’nH with ihc nlglii )ii|)|H'i'. 

Ill nil iitli<iii|il III iiilitlliiiiii' till' lliiio i'i>i|iiih'i| fill' 
llin Iriiimk'iil (iii l'iilMi'h'inI) tiuloi'iiy, kIcwIiik iiiiiIIiii'h 
iitlii'i’ I Inin t ill' mIiii|iIi> nni' iiii'iitiuiii'il nlnn'i' liii\’i' lii'i'n 
|ii'ii|iiiw>i!, 'riio in'iilili'iii In ii|)|)iiiiii'iii<i| itiiiilylli'iiiiy.i'«' 
Hii(i|hwi' lliiii It liii'tti'l liiiN II l■lln■«llml »nii;iiltii' vi'lni'lly 
^ 1 . Till' Iriio li'iiil In tin'll liiki'ti In lie t„r,„ |,i'| ihn ttnii 
iniNllliin III', Mi'lKliiniiy, r,„ hvliitol I lie liii'tti'l, Hit|i- 
liiwIilK lliiil till' ntiixininiii nIi'wIuk inle of llti< litii'nl 
l« .1 niilliiiiN |ii'i' Ni'i'Minl, iliiii ttnii iiiiillnii lx |•l•^)nil'l‘li 
whli'li inlnliiiiiii'N ""till' tilin'Inli'i'viil in ulih'li the unn 
ri'iii'lii'N mill IimIiIn IlNi'iii'i'i'i'l (nixlilnn (y «• r„ I tr„ (- 
tiur>il iiiitl in wiiii'li ilii' xlttlil Hill' iiimi iitlniiH llx cmi'- 
I'l'i'l iMiHltiuii (ir iw T I lr„), Till' Niiliitlnii I'litiHixlM In 
xli witiK III llii' innsininni riili' iinlll llii< khii In lii'yninl 
I In Ii'iii' iiiinIi lull ill 11 I Inti' ti, ninl I lien In xlew ing hnek, 
ngiilii III llie iitiislitiiiiii lull' ~.l, Iinlll ll leneiii'N the 


line iiiinH inn nl a lime In, Tlielnllei’ lime U l« lenilily 
lili'ki'il nut liy III!' gniiner iin ihe lime nller /i wiieit 
till' Nighl In nil llil'gi'l, The lenl illllli'iill>- lien III lellliig 
till' uimiii'i' linw In ileli'i'milie h, i e., |ni« Ini' In gn 
[iiinI I lie Inrgel. TIiIn i)iii'x| Inn Iiiin iinl lieeii iiliNiM'ieil 
mill iIiIn nIi'wIiiu riiiiliiie Iiiin nnl liei'nine Niniiiliiiil 
iipei'iil luinil lil'ni'i'ililli'. 


Killer IiIn IriM'kiiig gnnil fnmfilltnilfi nf error rt inllll- 
riiilhinN) nml yet IiIn gniiN inny ho Nwoojilng nyor the 
fiirgi't with nil uniplIttKlo llirwfolil inemwoil, It In 
I' vlilont ilnil IIN >t utiiii'imrlii'N nero the ninplltleiitlon 
tumvm’H, tiini iw tlio fi'eiineiiey n 'Jlfr Ini'i'oiiNOH iho 
iiin|)lllli'utlon Ini'roHNi'N lint ln|iorN ntf to tlm viiliin 
(I -f n)/«, Tiilft In h gnini ii'iiniiii why nIghiN iino 
clreiillN with noiiKi'i'o imrunieinrM, 



I'On III) «r It"' inii|)!nit'ii 1 jtin nf nxrlllutni'N’ li'tit'lflng 


Ami'Mi m A'lMIN' nr Tiiai’kimi I'liiniiiiN 

II iiMeiillnn U liniii'il In Ihe reinllnli helwei'it 
tnii'kllig eirni'N niiil gnil errnrN, ll will he Neen Ihiil 
I'l’rni'N In the Irin'kliig nre mniilijlril when IriitiNlnli'il 
lllln ei'l'nl'N III gull |inlnlllig <'niiNliier ihe ei|i|iillnii 

( I I (Hl„a I- II I y, ( () 

vihleli ihIni'n frnni ei|inilinii (It if we |nil A « y n, 
Hii|i|inNe Ihiil the xlghl line l« iiNi'llliilhig iii'eiirilliig 
In ll •• ,1 nIi! Ill, Then, hir eiiiiMlnnl Ihe Wcni///- 
Nfnfr Niihitlnn nf I he gmiKlghl ei(iinllnii U 

y *• ,1/,l nIii (lit i/i), 

\\ here 

M ^ \ • + (I + <n‘l*ii'> 

^ I I ii'‘lW 

ninl 4 In II I'lniNe nnglr ivIimno niiiuII vmIiio iieeti nnl he 
eniiNhlered. 4/ inny he Inleriiieteil hn Ihe hillnnf (he 
Hlnitlilinle nf gnii nNeilliilhin In Ihe iimiiillinle of the 
»lg!l!*line nNi'IKni In!!. Jt Im !>i|i|ei| I he iimjilijlmlnin 
/iifiiii' nml In iilolleil fur lyiileiil viiIiii'n In l''lgnre H, 
Amijlillenlinn tIerelveH the gunner, Ninee he tuny rnii« 


III iH'linii (I'liekiiig, errniN nre eniniiiitleil iinl nnly 
idniig Ihe jinlh nf Ihe Ini'get Inil nlmt ill right angh'N 
In Ihiil |inlh. ll In tiiiliirnl In iixk if Ihe two enni'* 
(iniieiilNiif iinlNe enli he li'eiiled Indetieiideiil ly iliNnfnr 
HN iMii|ilitlenlinn In eniieerned, The miNwer In yi'N,’" 
( 1 here In n ri'c// HlighI i'I'hnm elTeel nit tin' eerllenl 
nmiilillenlinii fiielnr Miiirh rediiri'N it hy nhnnl (1,1 
|ier eeiil.l I'nr I IiIn I wiedltnetiNiniinl i'hni', inmever, 
It imiy he (inhiled mil iliitl I'nr eerhdii rninhltml hiitN nf 
Ireijiienry nnd relnlii'e |ihnNe nf (he i’niit|)iineiithil 
Irnekliig iinlNeN, the reNiillIng ttintililied gnti imtiinn 
inny he Niieli Ihni Ihe gnn never geln nii (nrget, even 
IlnHigii eiieh eniitiiiineid nf (he (rneking eriMiNi'N (he 
liicgel (inNllliiii, (nhi iniiNlv, if n 1, ,| nIii ill inni 

m .1 riiN III lire the InlernI itiid veil lenl I rneking 
imlNeN, the gun ileNerlheN n elrrle of rndhiN MA.) 
Trnekliig ermi'N nre In geiiernl not wi regiihirlm'il 
Ihiit IIiIn In iiinller for I'oneeii), 

Oi'i'iiiA'i in.vAi, H'l’Aniiiirv 

'I'lie i|i|eNllon of iifii'i'iiliiiiiiif nhibililii itmy he eliiri- 
iled Ihroiigh i'(|imlliin (I), Hii|)|ioNe Inlllnlly Hint 


t^DNl’IDKNTIAh 







HA«H! •rilKOHV f>F l,IC4^|} JHIWI'DTINU MHillTO 


ir •! l- M. 0, [(’ 111,, mill 1,^ nlvon II. ^titi|(|i<!i ji'i'k, flin 

rcHiioiiwi (if fh(! wlglit lino Is ili'ti'rmliii'il liy 


ffii 


I 4 " It 


rii, 


wIk'IC ii, Iw till' Initliil Jerk, 'riii'ii (I) if « In iiiiwllivi', 
fill' hiitliil Night i'('N| till INI' (igi'ii'N III Ni'iiNr with the kiiii 
llHithiii mill till' Night In i'iiIIi'iI iiiii'riitliiiiiilly nIiiIiIi', 
( 2 ) If It iNiii'rii, f Ik'nI 5I1I (IdCN iiiil i'i‘N|)(iiiil hmiii'iliiili'ly, 
llici'i' In nil ltti|iitlNi\'i' I'lTi'i'f mill ihi' slglil nitiun slitg" 
KlNli,iitiil (H) If (I In tii'giitlvi', lilt'Night Inm fiiNi Nliii’li'i', 
hilt III till' ii|i|i(iNiti< illi'i'i'thiii til till' gitii, mill In I'lilicil 
ii|ii'l'iilliili(illy niiNtiilili'. In the thifil ciini' I In'giiiiiii'i' 
In (l('('('lvi'(l nIiii'I' II Niinill I'lnri'clhi' jci'k in nhiit 
nIiiiiiIiI III' till' right ilh'i'i'tlnii i'iiiini'n thi' Night In iitini' 
itiitliilly In the ii|i|i(iNlti' ilh'i'i'tlnii, Hiii'h MightN I'lni 
III' linllt, hiiui'vi'i', mill will I'linmlnii In the ni'Iimi' iIiiiI 
if till' gniiN ni'i' Ntiiiti'il Mini I'liiitlinii' Irni'klng, tlin 
I’l'tii'lc will iilthniiti'ly Nliirt iiiick In Ihi' right iliri'ctlnti, 
nvi'i'tiikc till' tiirgi't, Mini grt lliln li'iiil iiiinIiIiiii. 
NcN'i'l'tllcIcNN It (Ini'N lint Mni'iil miK'InmIiIi' tn iinc lii'gli- 
tlvi' Miliii'N nf till' Night iiiirniiii'tcr lii'cmiNc nf ihi' 
illNtnrliing I'lTnct nn tlii> gninicr, innl iiIno Ih'i'iiiinc 
the wi'lghling Ini'm "W'clghti'il ,\vi'liigi'N”i wniilil 
iittrilinti' iiinri' liii|inrtiiln'i' tn nhl r iilni'N thiiii tn tlin 
ni'vr nni'N. 


l)i:i.AV IV |,i;,Mi ('(iMi'i •rA'i iiiS' 

Thi'i'niiNlilcrMtiniiN nf till' |iri'\'innN imriigniiiliN wi'ri' 
hiiMi'il nil till' hiti'r|iri<tiitlnii nf l•l|llMtlnn (I) iin u 
N liinnllihlg nr (lmn|iiiig clri'ilit. .''tiii'li HyNlmiiN iniiy 
lil*n he Ihnilght nf iin r.r/imirii/mf i/r/iii/ cii'i'illtN i|, thi' 
NciiNC (IInciimni'iI liclnw, If i'(|iiMllnn ( 1 1 In ililTi'i'i'nll- 
iitcil mill If the Ni'i'iiinl ilciiviiliM' nf \ In ni'glcrti'il, 
mil' nlitiiiliN till' i'\|iri'NHinn 


A * 


i(/,„ 


<1 

ill 


Uj>) , 


(tl) 


IIN nil ii|i|nnvhniilhin tii,\. Aiiinlttlng thiit irnckhig 
In ('iirri'ct, i<i|nnlhiii (ill nImiwn tliiit the ('ll'l■llit i'ii’n in 
lirnihlrhig the I'lirrci't ilcili'i'tlnii l,„n (iiiiIcnm /„, mill ir 
mi' I'liiiNtmit in thnci. li('nnlhiK the ciirri'i'l h'lnl liy 
Ai,, i'i|iiiitlnii ft!) In lewrltImi in tlm fnrin 


A hiiN n/i/ii'n,i'f«m/i'/// the viihii' thiit A,„ the I'nrri'i'l 
Icinii hml lit II thill' til,,, hi Ihi' |iiiNf, (I'ni ill *, n/„,,) 
ill IIiIn nciinc till' Nighl'N iiiiNWcr In iiIwiivn nImIc mill 
h('('niniiM nIiiIi'I' iin k In Ini'ri'iiNi'ii, 'I’lii' ih'lii>’ imiNl Iin 
ni'i'i'iili'il If Ninniithhig In iIi'nIi'i'iI, 

Krnin nun |inhit nf vlnw, tlm ili'lny In (li'Nh'ithli*, 


m 


HnppiiNi' tiiiifc liwtmn! nf Im wi* iiw flm tliim nf (light 
iivt'i* pi'i'Hi'nt I'liiigii t,„ 'I’limi, rt'fi'rrhig tn Hmitlnii 
2 . 2 ,A, Him rcmllH tliilt mi tlm limnmiiig leg nf 11 titrgnt 
I'Hiii'Mi’ l,M In ton liirgn 11 kliioiimth' ilcllt'iitlnii. If 11 
ilt'hiy cli'ciilf In iinciI, tlm r'i(i'ri'i’tl(i!i It irii(k('.N tn 
A„ •» liM) In III (im right illrm'llniii 1/n /i* /ifwi'/mc, Nhmn 
UK tlm Itifoitiliig log li'inl In limi'i'UNliig, A Nlinllnr 
I'oinimiiNiitnry I'ffi'i't In t'Sii'i'cim'il nil tlm niitgnliig li'g. 
Ill N|iili' nf iIiIn I'llfi’i'l, it In iinw gi'imriilly I'riimt'iloil 
Unit It Night Nhniilil Im I'liillirnti'il, i.c,, tinit /„, nIiimiIiI 
Im I'lniNi'ii tn give Iii'nI ri'HiillH nvi'i' n givi'ii Net iif 
limlli'iil I'lrcninNlmmi'N, Ih'imi’ IhU iH'linvInr cniinnl 
Im I’niiNl rill'll IIN I'nviirliig Hilly NiglilN fur which n > 1 ), 
Fill' iiiift viiliii' Ilf II, I'Hlihniluin inn nllnir fur ilrlnif, 

(Hcc Hf'i'llnii A,H,r»,) 

'I’lm i"Hi('l Niihilinn nf llm tyjm citiiiilInti ftl! In 
imi'ili'il If ili'Iny In In Im ih'lcrilhlii'il in'i’clNciy, |'’nr 
Hiinnllim (1), IIiIn c.micI Nnhitlnii In" 


A •“ l,„a — nl^ (/,„,) I 
ill 


4' (' 




ill 


4 Fit), 


wlmi'c t •• f ill mill Fit) In the errnr Icrni, 
• ni 

( 'nnn i: nr .Miiliir l’.AiMMI’;ir;n 


( 7 ) 


I'Vniil llm i||NriiNN|nll nf IIiIn Hcclinli, It In cvlilcnl 
thill there In tin rnlliniiil wny In which nn ii|illnnnii 
I'lilim fill'(I emt lie Helrele,|, 'riiere lire fnelni'N wliieli 
wmil II Niniill mill nthei'N wliieh wniilil iirefer ll In Im 
liirge. If VM' lll'Ht Mgree In iinc n liiiHillir \nlne I'nr 11 
In nriler In lime ii|ierMlinniil Nlnlillily Mini |n'n|i('i' 
welglilhig nf llm iiewi'Nl ilnln, then llm I'nelni'N in- 
\nl\'r,| eim lie NinnniMl'iiti'il mm fnIhnvN. |''nr hirge ri, 
Niiinnihlng mill ihini|iiliK me Imiter, hiil, nn the nther 
liMiiil, |mrhM|tN Inn tniieli w<'ighl U iiNNlgimil In piiNt 
Inlnriniilliiii. \n n hiereiiNCN, IrMnNieniN (fnlNe leiniN; 
liike Iniigcr In ilceii.v, mill the ileiny hi |•lllling mil 
enrri'et ilelleellnn iNgrciiler, 'riiCNe lire lint ili'Nh'illile 
feMlnrcN, t >n llm nther hmni, iin n inercMNCN, the 
iiin|illlii'nllnti nf giiti nmllnii U ilerreiiw'il which In 
| n'nhnlil>' ileNiriilile. ,\n eiigliicerliig enin|n'mnlHi' 
imiNt Im iniMh' 'rim NlglilN nf lhi.“- ehuiiter ii,ni> 
limmtmleiN with viiIiii'n Nuinewlmre In the rniige tl .2 
In tt A. 

Hliiei' hiiN Mil elTcel |im‘iillehng llnit nf n tn mnl 

neeiir iin 11 |n'nilnet ill emitmi'tlnii with tlm niinvi' 
fnelni'N), il In reiiNniiiilile (n NiiggcNl I lint mm Nlimilrl 
hiive It viiry with rmige InelTeel eninjieiiNiillniiN, 'I'liiH 
Hit lint inn will he ileiiit with ht'ii'lly In (llmpter M, 
Hill It In wmili einiilimilithig nnw timt nimmUniitil 


CONI'IDIWTIAI 



l.KAII mniTM 


ol'cot'M ((1 iiiHtiiiiil riuiKliiit 1111*1 tmckiiiit iwtifilly 

ovm'iiKwt'f iiifli ii*|lsH'iii»>nti*, h In hiiiiUk*i' c.'iwt in 

IKiliit III’ liii|ii'(ivliiK lii|)iitN ln'loi’f iftlinliiH Mio hllnil 
ooiiiidiliiiK iiHM'lmiiiNiii. 

Aiim'SIi Tiiai'kino 

lii'I’oH* Ifiivilig iitif* imi'ilfiiliir iIlKiMiMnioii of lilt* 
lm«l*' Nielli ii may Im la hIuiw 

lam il IfK ctniia'i'lctl to li’uaklim niaalianlmiia,'' ’I’har** 
ai>a llin-a prlia’IiiHl mcllMMlH iil ifialhiK liaiallalmr 
uadloii lol.la' laalioii of a k'iii, Thi'w- iii’cd) i/inr/ 
(mvknm la wlilch ||ii< hukI*' y iIii'oiikIi wlilali lla* kimi 

.'I Iftllrafllyimiiaii'lloiiMl la Ila> aaKilliii'iiU> 

|ilMt'('iaaal a of lla> laiaillaliai'H (> ». Cia), fUl I'vliwilK 
li'iirkniii in nldrli iha \alta ily«itii alilali lla>Kiiii** «lli 
aiova Ih |iro|iiirllaiail la Iha ilii«|iiiii><>aaMii of 

till' liaialli'liiirM (> «• Caali loal (Hi aa/cif h'lii'kiiifi in 
«hit'll II iliH|iha'i>na'nl of ihi< lainilii'liai'M Ninnillaia-- 
oil,>t|y ilii<|ilm'a>« ih*- hhiim anil itivri* !la>ni a valoi'ltv 
(y “• I’lii I I'tal. IV|M' ‘2 I'* h'lilini'il liy a iiioloi' 
vvlaiwa r«ji('t'i| (Ii'IiimiiIm on illM|iliii-i<nii'iil of Ilia I'linirol 
I ,V|ia H ini|illi'H an i'\|ionanf iai ninoollitiiK laaalianiMiii, 
Mlia'a ailh cu ' mal Ci lha i'aK(H’('il\a laailottnaH of a 
(Kail l,„ mill II mIuIiI niaNliinl o, lha lliaory of iha 
iililail inii'kliitt aiinalioii follnaN iliiil of ai|iialioii ill, 
ln\a?iliKalloa« of ahiail imakliiK liava Ki'iiariilly 
hIiiumi iIiiiI ahlail (raakiliK kIvi'k liallai' laNiiiiM limn 
ilo ilia olliai' ly|ia«. | liiain ai', an o|itiaiiiai \'aliia foe 
I'l *'», ha.I lha iinalnKHa of Ihim liaaii iii'riN'ail al, 

I iiai'a Is III I la lu dlsl initnlsli I'asiilts foi' vail las vi II hill 
lha |•aalta il,2 In II,H 

(I..'1,1 riti* (liiliiirulloM 

Il Inis haaii ainiiiiaslKail Ihiil Ilia ... 

niiilli|iliai', Is III III' j'liosaii III o|iliinlAa Ilia |iai'fonn- 
iiiiaa III lha sluhl mar sinaa ahiys of laallaai aii'aiaii' 
sliiiiaas, III llhisiriila Ihls |•ilihlsll|lhV) aoiisiilar Ilia 
sal III liii'nal jiiilhs ahlail saasllily I'asaailtia |tiii'a 
|iill'«ilil aiil'Vas, I'ha liallaaliiin In liika iiKallisI a 
|inia inirsnll Is li> ai|iial!oii (I) of (’lia|ilai' I . 

A ^ All sin f 

*'n 

A'l, * I — ^ . 1 

U th> I 

f 'iinsaiinaiilly, If t,„ aara mIvi'ii ilia valna i 


1 loaavar l liis slinpln prnaailiira woiilii laif oliinlrittta 
lha lima Inn In lainl miinpiilalloii imr woiilil It iilluw 
Ini' lha faaf llail lha ncfiial sighi a'ill sulifniat ft-orn 
fill* klnatiiitiia laatl flail if (ii'nilnaas, a lafaml halllHtii! 
alloaaia'a fj, 'I'n luka fhasa lam I'liafN Into iiaaiiunfc 
sliii'l allh Ilia aiimplala Imsia ai|iiiifloti 

nt„,K + A ** /«,** •“ ff| (H) 

aliai'a lha hilaml liitllislla liallaalliiii fi Is nlvali ap- 
pi‘o\|iniilaly, fiilloaUix aipialiiin f 11) of diaiplai' I, liy 

fi “ ri'/iVit sin y, 

ahaia a Is a aiiiisliinl iiiiii r Is iiiasaiil riiiiga, Nmv 
sniva ai|naliiil! (N) fiii' iisliiK lha aiin'aaf tnlill laai! 
A fill' a piiia pni'Niiil anrva Inslaini of A, 'riiaii 

A f 0 


anrraal shiiollliK a«iiinsl pni'siill annas aonlil iiaain-, 


« . . ■ ff») 

It ~ ii.\ 

'I’hls "foialng" of lha ililfaraiillal ai|iiaflon aiaiins 
lhal lha sinhl's hthil ulrmlu s/n/a siilnihai niiisl glva 
lha aiiri'ai'l ilallaallon iiualiisi n pnra piii'siiil anrva. 
lha priiaailnra *• hs ai|i|lvitlant In NalaaliiiH /„ snali 
ihiil lha sight's laiTKi'il khiannilli' ilallaallon alian 
I'liinhlnail ailh (ha siithrs linlllslia ilallaaliiai, a’liul- 
laar il niiiv ha, alll ylalil lha anrraal laial A. 

To ri'iliiaa ai|nalhiii (ID in a foi'in snilalila for aah 
I'lilalhin, lha a\|ii'as.sinns 

III " I'u sill It, 
f A'.ti'f^ aos If It 

,\ m » 

^’i. 

sin y »• sin n -f aos ir 
iiiiiy ha iisail Than /,„ Is nlvaii hy 

fi„ kii ( i')'/)fa. •) kiii't/ aos ir) 

, (i* r)' f III) 

I I'n llkni'ii aos If 

Ilia iialniii sluhl inaaliinilsiiis hilVa haan ka|il 
shnpla hy iisIiik ii alranll ihiil aiiinpnlas ns a 
rnnalloii of prasaiil laiiKa r, inni tiilllinla (rahillva air 
ilaiislly /ii only, llaiiaa lha vnrliHloil of at|niilliili 
(III) allh tiii'ital anil nionni spaads, ami nlih anM;la 
olf el ara mil liikaii inlii iiaaiainl. In (nirllanliir, 
aitmilhm (III) Is ilallnilaly asynmialrla wllli rasiiaal 
In lha haaiii (er « III!"), Thara ara Ihraa soiiraas of 
lha iisyinmalry (I) vvhaii «lvan Its aMial valna 
from ai|iiiithiii (I) of ('liaplar I, is saan In ha liii'nar In 
Ilia I'lirwaril hainlsphara haaansa It nml r/ ara hntli 
sinallai'diaaansa iif lha shoi'lar fninra raiina),(Slsln y 
> sill It hi lha fiinvanl hanilspliara ami sn flin trull 
allmvniiaa is uraalar I'nr a 1*1 van miKia it In flia fiinvanl 
hainlsphara I him il Is far lliaf aiigla af fha raar (In 
Ilia ri'iir hainlsphara sin y < sin ir), ami (H) sliiaa A 


CONKI DI-INTI,VI, 


'rilMOHY or LK 4 I» liOWI't TiN(j IfUJIlW 


m 


hu'i’i'ftst'K 111 till! I'lirwitnl liwulHpliino (A iIopi'chwh In 
till' roftr lK*n»l«jilu!ri'), (Iik Miiio lug iltn'M iiitt lift In 
CfiiiiitoHmlHiion (Ik* IIi’mI two fiii't.ow. In tlio 
tutiil loud jjiit out liy (lio Hi^lit Im 

n * ■” <itm fi- 

If till* iiNod In (Inti a|i|0'0|<iiiili* to Hit* lioiim 

(a « iK)*), 

till , 

» 4 - n>i', 

llioii ill till* fot'WlO'd Ik'IiiImiiIii'Ii* /„,4 Im Ion miohII, mid 
liolli till* doliiy loriii iiiid tin* ludilMlIr lono kmIiIiiii'I 
Ml ill iiioi'c, 'riio mIhIii iiiidi'i'li'iidM, III (III* ri'or lii'inU 
M|ilii*ii> l„ti Im loo liiK, till' di'liiy Icini iidiln moioihvIiiiI 
iiioi’i* mid lilt* IiiiIIImII t' li'i'iii iloi'M lull moIiIi'io'I hm 
lout'll iiM ll mImiiiIiI. 'I’Iii* mIkIiI oi'i'ili'iidM, 

III H|ilii> of lilt' iir)(iiiiii>iilM (nr iiiitkIiiK l,„ liny wllli 
l'r< llOil l'i( IIM l\l>ll IIM W illl r lllld ;i I'lllllllMionlii 
Inr mIkIiI ri'liiiiiiiii*iii hiiimI kt'i'|i In itiliitl lliiil siii'li 
t'liil Mil'll I loll lotiy iiitii!ii III* |iiiliii li*MH In \‘|i*\\ III' lilt* 

I'i'i'ui'M III Mii|i|tlyliiK Iii|iiiIn, mid iiiiiy nlvi' i'M'i'IIi’IiI 
ri'MIlIlM fill' dll' M|ll'l'llll I'lllMH of l'lll'\'l*« IlMMlItOI'll III (III* *** 

I'lilllii'iilloii lull ili'li'i'loi'iili* on ollii'i' ly|ii*H of Iiii'ki'I S 

inilliM. A MiinKi'Mii'il I'idllii'iilion " (iiMiiiK iivoi'iiki’w | 

n'■•'l'!'(/, I'f, lllld (f) Im, fur o •» il, IH, .\l'l MN nniiiiiiiii* * 

lion (/'d — 'iH7lt, I'l, •• II, I nil, mid luilliMiii' ili'lli'i'lioii K 

i'iiiimIiiiiI ''f - II.IKiaA; g 

I''' II *1 ll II ( tlMliilli'il" Ilf VIII'iImI — 

(m r ii.nnitM II liiMii III nil ii inii imi'I'hmiIn |h*i' iiniiilii'iii 

Ilf ,VIll'll-I ^ 

I'lunri* I ttlvi'H iiiiiri' iIi'IiiIIm of llin I'lililiriilinii. 

Ti.ii.ri (iliiMM II Krroi'M ill (M>n(*nil 

Till' < liiMM H I'rrni'M of n llri' I'onlrnl mviIi'hi vm'I'i* 
di'lliii'il In Hi'i'lliiii I.A. I iiM IliiiMi* im'ImIiiu nlii'ii ii mIkIiI 
I'liiiMlriii'li'd I'Mii'lly in iin'iirilnni'i' nllli iIi'mIkh Im 
ii|ii'riili'd iini'fi'i'lly wllli no iliM|ii<rMliin. To mmmi-mm 
IIm'mi* crrnrM miiilyllridly for ii nlvi'ii ly|M> of I'lmiMi', 

• III' I'idlliriillon In ilii* mi’Iimo of Hni'lliiii A H A ioiimI Im* 
known. Miirli' i'mIIiiihIi'm'• of ('Iiimm It I'rroi'M wni'i* 
iinidn niidi'r llic !i.M.Mnni|iliiin llml nii,*( ilm m'lnid 
llini* Ilf tlluhl iii'i'i' iii'ompiiI rmmi' hm iililiiliit*d frooi 
IiiiIIImiIi' IiiIiIi'm. I''riini lln* i'iirri*nl |iolnl of vli'w ii 
Im iiioi'i* Hlunllli'iinl lo |ii'iii'i'i*i| in Iwn illii'i'liiniM. 

•» IIIHIII Im Illl* Iii'lliitl viilili* If Illl' fiiliil'i' IIIIIKI' *0'II< I' 

(i'iiHIh'I’ O.ftll Al'l MM iiiiiiiiiiiillliiii). 'I'liii HIM* nf r - liliO'J/i 
liikiiM liilo tii'i'iiMiil till* fiii'l llml fiiiiii'i* riiiiKM nliiiiilil Ih* iimi*iI 
III itiMt*i<M|ii)t IiiiIIImIIm ilii|1i*i*lliiii, mill iIiIh riiiiHi*|M iiliniit Hfi |ti*i' 
iii'iit Ilf r fur iiMi'inoll mii'VMfi,* 


{I) IJiidf*!' jMirfoi't I'idlliriition In (lio iwiwt* of c*i|uidiofi 
{10), linw diH'M tin* Mljfht )M*i'fiirm HKidiwt (iirgnt piiUiw 
oIIht (limi llioMfi fiMNiiitii'd ill Illl* I’ullliriiliori, n.g., 
I'oi'llllnnitr |)idliM? fll) Utidonni iittfoiil kvitiihi'i! riilt- 
hrntiiiii, Imw iIiipm (Ik* Mlglit porfonii nuidiiMl tlio 
I'oiirmiM of Illl! i‘idiliridloii‘’ 

AgidiiMf ll MtridKlil’lliii* 1*011 I'M) 

»ln A *• " mIii a — nIii « 

I'll I’ll 

liy i*i|iiiilloii (1) of ('lnii)li'i’ 2, mid 

I'lt Vit mIii If — i>r will o 

liy i*i|niilliin (0) of ('liii|)li'r 2. Dm* i*iiiild K''I lln* 
ii|illii)iiin I'ldiliriitliiii iiKiiiiiMl i*>froiy//i/-/do' l•llnrMl>N liy 
iiiMorllnit ilioMi* i*\| 0 'I'mmIiiiim in i>i|nidiiiii (0), A!ti*r- 



I'lnilO, I • iillliliiHiili Ilf II li'iiil i'iiiii|iiilliiK mIkIiI iv limi 
il'imt iiuhIiimI iniiMiill I'lirvi'i*. (r(i|ii'i' fiiiiillvi n <*il i 
liirti'l filliillv ii«INO ) 

inilivoly, IIM ri'|iii*M'nliiil\'i* nf dlri*i'l I'liii'iilnlloii, I'oii- 
mIiIi'I'ii H|)i*i'iiili'!iMi>ofMii|i|iiiri lln* ii(i(iiliiMl ii ri'i'llliimm' 

.. frunl mini'k (Mimiioii |,iS,|), |;„iii(t oin* 

liiimlri*d ymilM mid w'i'oihIh iim iiiiIIm, I'limmi* r,, •> ll.N, 
|’•r •« 2 , 2 , If »» I All®, (» «» Hll“, r » i), p «. u.ft, ,\l’l 
Ms minininilioii. A koihI vidin* for i/ Im l.lliHi, mo 
llml Mil* ('orri‘i'l /ofo/Inml A •• HI nilliirmllmiM, li’or 
Ilii'Mi* I'oiidilloiiM ll mIkIiI i‘iillln'iili'd imrl'ni'lly iikiiIiimI 
imri* iMin-nil lA',, "* tl.H(l) would iim* f„, « li.AHil mi*i‘. 
MIih'i' tin* Iriii'klnn riili* Im ir I ll ),7 inllllriiilimiM iinr 
w*i'iiiid, tin* klnmniitli* Ininl |iriidni*ii(l Im iiIiikiI IW 


(■oNi'’ii)i':N'nAi 





I<K4I> nOMI'UI'INIi MtOHTj* 


Oi? _____ _____ ____ 


i’nIllimdIimH, Iti thin cfwn liu> IwlllMtU' dflli'cilnii will 
l)t( mUkil l».v tlu' Higlil. ll !« jS <• fi inilllt’iMiliiiiM, 
IIuwtn')'i', (^ini'c ilin |t'M!l Im IncmiHliin, (hf nf 

lii^ Ih In (l)')'i‘numt llii» (li'l!('n)l))ii, 'I'IiIm (•tmlHhiilliiii 
t«)iliill{ni fl5)J lf«i!liinil (t),4!i)(l),/iHtl)di;j,2) ■» S iiillll- 
riulinin^, Tlu^ tntiil ^1^1)1 niTtir Im, tbi'iriniv, IN 
inililmiliiinM, AIiIioiikIi IIiIm Ih n mwiotm bluM It iiiiihI 
Ih< ki'|)l In niliiil ilnit dl^tix’i'Hlon, ininil nri'ni'H, and 
{’|ii«H A omirx inny hIIII Ininl In Idlx. At lc>n«t llin dn- 
Ihn'linn In uti tlio rli^lil xldn of llin tiit'Knl. (An nun- 
x|innd Ml^ldi wlili'li ciin idxn Ih> ri'itiihlod ux t'ldiliriitod 
Ini' imi'n pni'Niiil I'lii'vox, would kIvii, if iimimI wIiIi 
|) l|t|)(i|'nii liii'Ki'i, a dnilo'linn nl' >'17 iidllinnIliinN In llin 

« 



rniM' ni llin lomni alul no isuidd cnninill a I’Iiinm H 
larni' nl IIM inlllliiHlIaiin. I 

ll U a|)|irn|aialn In I'niiillini' ilit' l!il•niinl•inn ni' 
('Iohn Ilni'i'ni'H In llatHn fu’clIonM ('nnt’nndnic (aiilli'idar 
wlulila. 

,ri MKCIHMCAI- l-KAII Cd^iriTINi; 
HMliri’H 

fl, I, I 

'I'lin mdl!Sallnia>! nl llw Ihcnry nf Heel inn 5,11 Hail 
will hn I'liimldni'iid lini’i' ni’c (’iiilnd mtu'lmiiiviil ruin 
aiinlila Tln< I'nniiaillng nini'lianlxtii (aiimlMlH nnlirnly 
nl' niiM'iianii'al ninninillM a^ n|)|)nxnd let nlni'lrinul nr 
nyrnw'iijnlc nnlla, 'I'lii'an wIkIiIm I'nrni Him H|»'rr,v 
wninai Kdi, K-4, K-ll, K-ia, KHIl, Tim iiairliiH'a urn 
niitiiral alimn Hm K*l and K*lll arn Idwar liidl liirrnt 


vni'Miniw nl' tim K'-.'l and K*!2 rnapwtivniy, Tlio K-0 
Ih a III,void. rininHign nl' Hm K-U tn innkfl a Alnrtiii 
tiirrnl liiHtiilliitlnn unWHliiln, All tlin ntlinr modniM gn 
ill Hiiarry (iirrnlH, Allliniigli llm K-ia in hIho tin lin« 
lirnvnrl ynrHinii nl' the pilnt nindrd IC-Jlj innat nl' llm 
MinplaiHlH nl' (IiIh Hcclinn will bn iilaix'd nn tlm K-!l, 
Hbmn iIiIh Hlglit Iiiih l'(|^'(•lv('d innrn Htiidy, All mndniH 
arc Iwn cninpiaicnl Hlglita with Hc|mriitc nmclaililHinH 
In cniupiilc llm Inlid lend liitcridly and vcrili'idly. 

n. t.s riic K.» mnUl 

A gcacrid kimwlcdgc nl' llm mcclainiHin Ih iihcI'iiI. 

Tnr: Hai,i,<('A nn iNi'ianiA'i'nit 

Tim MHwnlial I'lcnmnl in Ibc bntl-rnfiv tnlrfiniltn’ 
llbiHlralcd in l''igitic 5. Tim HjM'cd nl' u (mini lai Hm 
dink III Hm cage In TIiIh Mp)>cd !« IraiiHinlllcd In 
Hm rnller wiiii'li iiiiihI liavn a H|med lienee 

and Hm milpiit inigiilar veincily iji In |irnpnr(ionid tn 
Hm Inpiil diHplimeiimnl 

Mla'iiAMi'An Mm'iiskm lAi, HMoniiiiNn 

'i'lm laiibctigo iiilegralnr can readily be niiide Inin 
nn e\|)nnenlial Niiinnlliliig cirenlld'* In Hm Nciminalie 


II 



nC l'’lgin'e 11 a dllterenllid (nee "Hall-Cage Inlegriitnr" 
abnve) Iiiih beiai added. Tim rntHtlniud ln|ailH are 
Hm elcvalinn /'-'n and rnller angle tp, Tlii'niigli a 
(irnper elmli'c nl' gear riitlnH, Hm ditlerenHid iiiIiIh the 
Iwn InpnlH algebraicnily in ii deHlmd pmiinrtlnn, 


CONKIDI'INTIAL 




MK(.'IIAKiC;4l. l.iUI) OOMi'l'TINfi MKaiTM 


fl7 

UN-Turn.nrr n—•—r i r -i -t ir ".i-i irr-iii ■ r~' - • ■ nii i n i in i • i iii iii ' r lit n .n.Ti ir i rr 'i r njr.i -ii'n_i—Hniiii piw■ n iimia jniiirinnn iurMimrwi— 


T!iiw 

TIhu! 


A'l/ 4* ■ 


A'(,i ■» ^ -4 I'i I 


no •* ,# + <'*. 
b 


If i»iH« (liken '' (' «» i -f 'I mill vtU'IcH tlio lilnk mi 

tlmt M “• I im, (Ill'll, I'lillliiK dll' riti'k iiiit|)!!( i, (Iw 
vci'tlciil kliii'iiiiidi' li'iiil Ai<, iiiii< liuM 


(I -f 111 4' Ar kii > 

•Hi 

TIiIh in dll' i’i'i|iili'(ii| i'i|iiii(iiiti, III (he vi'i'dciil l■tll||• 
jj(iiu'ii(, ciiiiiii'i'diiK; Klin I'lid' (ii (ll'(l('l■(l(lll, 

Aundii'C hiill-ciiKi' ili(i'Krilliir in iim<i| (ii iiinki' (lie 
ilink w(ii'i'i| viiry iin (lii> I'l't'liinii'iil ol' die (iiiM><til'-lliKli( 



DIIK Of tKVATKm 
IMOOTHINO ciucuit 


HANaC INMUT 


CONITANT incrp •» 
COniTANt Wto MOtOH 


I'lni KH 7 .Mi'lliiii( liC llinlilliK iIIhI, i(|'|H'||i| 

III) I 1 ^. 


iniild|iili'i 'I’liln in kIhh‘, II ill I'’Ikiii'I' 7. In (iiin niiiiH- 
l•ll(illll, (<!« lMlll"('litti' nnil in llncil Hilly tin ii ticvicn (ii 
(riiliNl'nrni ii ili«|i|iii't'in(i(i( lii(ii nil MiiKniiii' vi'iiii'ily. 
I( In eviili'iil (lull nn (In' riiiiui' ii|i|ii'ii(i(4n'n nerii, I l„ 
n(i|irnni'lii'n liillnily, lli'iiri' (In' iin'nlnininin ninni 
iilitiniliiii I(m i'iiiii|iiiliidun III II iiiiini Ini' Hiil<'li din 
Mjinnil wiMilii lin I'Jsi'cnnivn,'' 

La tmiiai, (’iiin i i' 

Nc'iii' dm m'lildi, II niiiiill I'iiiinun in liirni’l iinnidmi 
Icinln III II hiign I'liiiiiKi' In dm .nrJiinilli uf dm (iirttnl, 
lli'imi' lii(itriil ilnllni'lliiii indmi’ dnin imimiiih iliidnc- 

"'(’(in Ki'iii' nillnn ini' i'Ihim'ii dii linn n «. n.'j'j il,,, |<.j( 
"IrIiI. 

'I III (lin K ill dm IliiillliiK niii«n fur iii'i'iii'iiln t'linitiiilnilini 
In 'JIMI yil, Kiiliiw I (nil l•MllS!ll, 11 »(Mti<i( iiiiiTi>n(Him(|ii){ III H 
I'lilmlnlit Viillln w ll.y nnn (n ii|i|imllvn 


tinii In I'uinpiidHl, Tliin In tlm ilnflwsdoii In it {ilntio 
tvfioMt! nni'timl in pnrpi’iirllonlnr tu dm (inn luiil whleli 
Him 111 It vi'i'dtial pliiim ('nnliilnltiK (Im gnii. Tim 
iippi'iipdiitc Ktni I'tiln In, (Iminfurn, An i*iw /A/, ninco 
diln In (Im niiiKiiilinln nf dm (•(iliilinlifil vmiitcm illi'tmlod 
iilniiK tim iini'linil Jiinl rlonci'ilmil, 1’lm liitei'ul nll'inilt 
will Imi'tiniplli'iilcd liy dm I'nipiifcil innlllpllniidon liy 
Clin A-'n. AccnrdliiK (n l'’lKnrc M, (liln iniildpliciidim 



Biri'eniNriAL 



l‘'iiii im M. I.iili'rill HiliiiiilI iImk i'Ii'I'IiII, 


In indrmt cil dy yc( ninillmi' liidl-i'im« Inli'Ki'nini' iilid 
n I'Min, Tim milpnl nf (Im (Ifni riillcr In 

/'y “ ,l II I'lm lilt, 
niid ii( (Im ililTi'ri'iillid 

/^ •• (( I n)Ai f 0 

/> •" 1 1 4 “ n)Ai. ( A/. , 

»W( 

nil (llld 

(I I n)A; ( Ai. II I’lin hJii , 

hti 

('iiMCi.irci; < '(in i rr 

l,ii(i'i'iii iiinl M'l'dcnl Imlllndcn, (ti, and Pi, iiii' (n Im 
cinnlilimd ultli A/ and Ai jnn( Imj'iiri' dm liilci'id iind 
t'ci'di’iil iidfi'Mi'n 111 dm iipdi'iil nvnli'iii iii'C rnliilcil. 
Twii-iliiimiin|iaial naiitn lu'c iincil In pnl III hidllndcn. 
(Hill'll I'linin iii'i' liTi'Kiiliii' I'ylliiilncn. |ly |■ll(ndn^!; nimli 
II I'yilinli'i', Him Input In inmic, iinil dy dln|iliii'liiK a 
('HliiiwnniliiiiH; l( a nccHinl Input In piinnllili',) llidllwdi' 
di'lii'i'diiiin imdiiillx’ ili'imiiil nil I'liiiKi', iiKlnnilli, I'ln* 
tadini, iilddiiii', iind iniainl vi'lirnhy, WIdi (wm 
iliiimiiniiiiml I'lininiivcriitti' viilimn I'ni'l■('l'(ldn viii'lndlcn 
iiiiinl im Mcli'i'd'il.'' Tim lii(i'i!il di’lli'clliiii P/ in tiikcn 

>■ ('’ill' dll' d-ll, dm iivi'iiim' vi'.limn iwcil fur am iiKIlnila 
- |n,ixi(i f( Mini lAM m 'yon ai|ilt| far rr,., an avai'iitsn raiiKn 

Ilf nnil yil In iinail 


(ONKIDKNTIAd 


1 





M'UI» KIOlITf* 


to tlofHind only on ningn nud An, nnd /Si* to dofnnid 
on Nif nnd d,;. 'riii* (nnoplctp kIkIH wlioirmlln l« 
rorinod In I''lj{iii'<t 0. 

FNAMta TAMIT UATINAi. 



HK < 1 . K<*‘i «l*tl** . Htif H|ii'riy 

( U hH|'U|M’ < Nt|tt|li(M.V. 1 


n.i K nu> K. 12 

Mt<i'lii(n|ridi>, dll' K't'J Alttlil difTci'M I'litlii'r indl' 
ridly I'l’iiin till* Iv-If, Uiiiv ivMi Itidl-i'iiiti' liili'urnloiM 
Mi'i' ii'n'd MU dint the kliii'iniidi' di'lli'i'dnii oiitfiMln iin< 
X/ llnd^l l„.. Hinilliidy dn'iiiii|nitMof llii'liiillUlli' 
I'liiiiM liret,„ioiildi t„,. A linkiiui'nddi'i'I'liniliini'M 
kincniiill)' iiiid tiidlhttr di'lli'i'diiiiM, mid dii'ii |m 
niiiltl|ili('d iiiit ti.v II IlnkiiKi' iiiiitdtilii'i' (wliii'li In n 
li'Vi'l Nvilli i( viu'iidili' l‘iil('i’iliii iMiMidoni'il Mi'riii'diiiK to 
tm). Mlikiiuim iiImii |iii|‘iiiit tlio tiidtUdr ili’lli'rtioli to 
di'iK'iiil nil nil tlvi< vnrinlili'H rndiin dnin two, (‘nlllii'i' 
I).51) AIM MN tiidllndcM lire it<*<di n U •■liMiiucd iVoin 
D.'J'i til I),lt7| nint ll Im |niMH|tili> to nwlli'li 1‘t'uin n t« 
ii|i|n’o|n'ln(i' 111 wIinlKld-llin' t'iniinr» to D IM)/™ wlili'li 
IIIm piii'AiiU I'lii'vi'M. Ill dll' nilrroi' MyAlnm Uin Inionil 
dolli't'diili In Inki'ii lli'nti nod die iiiIitui'a iiri' pin- 
pinidli'iiliu' I'lidici' lliiin immlii'l ha In llin K*H, liii* 
tiidviiiK till* AyNli'in porfot'iDKin'i' liy inliilmlnjiiK dm 
i'rt'oi' (Ini' In KMti loll. (Hi'ii Hi'i'tlini 'J.t.U ) ItniiKo U 


(•i(nli‘o!l<sd by n Iniltmi ormmtpd inotoi*, giving 
vi'loi'lly I'anglng Itmlcud of tlin K-.1 dlrin't mngliig 
(mpc "Ald«| 'IViii'king" In Hoodoo 5,.1,4), 'I’lio rnik'lo 
I'onMUtn of I'i (loin (limiiwl of it giito iim In tlin K-H). 
Input. Inti'ivulH iircj i'ihikc UlK) to ',5IK) yd; tiirgot 
dltni'iiAjon HI) to IK) ft; IAS till) In 451) inpli; altitndo 
U III III,IKK) ft; Klin I'uloM lip to *251) iiillllmilliiim pen’ 
MCI') ('lovidlini up to )t5*.’' 

A.t.4 Ciiiiiiiliiti* HiKht KqimtioHM 

iiiul Origin of 11 KrrorH 

Till' ('liiMM It I'l'i'oi'M (Hi'i'diiii ti5,1) of nil ni'liiid 
mIkIiI ni'o iillrlloili'il not only In iippi'iodiimdiiOM In 

dll' iii'lKliiid llii'ory bill iilwi ... ininlo In 

dll' iIi'mIko ioiiI III dll' pi'i'iillni'Idi'M of nii'clinnlmillon. 

(’iiiiMi'i|ii('iiiiy, nidi ll I’i'id mIkIiI, In iIImi'iimmIiik ('t‘i'm'« 
of IIiIh ivjii' il In I'liNlotoiii'y to Nii>' I bill die mIkIiI 

bi'liiivi'N I'Mirlly III.I'dIiiK lo liliii'pi'liil Mpi'i'llli'iidiiiiM. 

I'lvorydiliiK In lo lie liii'bideil em'i'pl die mIiiIImIIi'uI 
fi'iiliiri'M of dlNpei'Mloii, iiiiiiiiifneliii'liiK Mild fiini’lloii* 
ioK viii'liilloiiN, mid lii|iiil en'iii'H. 

I''iir dll' K-.'t nIkIiI dll' kliii'iniide delli'elloiiN iirn 
I'liiiipiili'd by 

(I f ii)lSi T l»,.'li( f'oN A',/ 

(I +■ iMAi^l f- Xl •" Imkil, 

mill llii'Hi' ini' I'liinbliii'd lliienrly ivllli die IiiiIIInIIi' 
di'lli'i'lloiiN Hi mill Hi lo Kive die loliil dellei'lloiH 

X I, — Hr, Hi ““I'i' Min .1 (,■ \ I) 

•\i' Xi ~ Hi I Hi /''mIii /‘oii'on.Ii/ (12) 

— I, run h'li ~~ ll, 

obeli' r, /■', mid i> MI'I' I'oiiNlmii , In ivoi’kliiK wIlli 
Ilii'No I'liiiiidiiiiN die bliil'pi'liil Inn Hr, Mild Hi ni'c lo be 
iiNi'd. To eiiiiipli'ie die di'Mi'i‘i|illini of Ibc mIkIiI llio 
iipproMiiniile iiiiinir rifiml'niin lire 

fl e *» .1 d- ,\r MI'I' A* b M (, 

A’l, “ A' ■(- AI d- Afi I 

will'll' 

,1// — -MI'I' A''.\aAi 

,M\ « jAld - 2 AI) Inn A*. 

TIii'nc di'Mi'rlbe liow die oplleiil MyMieiii I'eliilcM ibo 
iiKiniiidi nod (•ll•Vlldoll of Ibe mIkIiI line, A iind A', to 
die iiiiKoIni' I'oiii'dliiiiiiiM of Ibc Kon, A,i iiiid A'l/. 

ll In leiiillly Mceii liiiw cri'oVM olliei' lliiiii flnwe of Ibe 
iiiidei'lybiK llieoi'y (Heedoii 5,it ,111 iiiiml ni'lMC. Tbe 
I'oioplele ei|iiulloiiM for kiiiennilii' delleelliin nIioiiIiI 
eonfidn an i(d(lilloinil terin on die I'lgld of eifimtlon 
(11) til iieeoiinl for (poi rail. (Hee Heetlou 2.4,‘J,) 


I'ttNTIDl'INTlAb 
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Npst, fti, Hiid fir fi'iHii «'(iii(itl{m (13) ill) iiof u«i p, 
h\i, fni?l p, Vi/i r, i'i'K|HH')lv<<ly, «M Kliiiilly, 

in r«'gMr(l (n I’nimdun (10), (in' nri'or Mt. luiil 
Mr shim' Imw tli(> inhi'iic Nywh'in fnllM )o ihi On j<0j. 
Anti tlii'Mt inn Hiilitlni' iihniiomnnu (liiiii tluw. Nniii" 
tiui Knnhli, Iciiil in I'lmiigiiiK i'ii|tlill.v from oim I'lini* 
|)omm( to Hiuillit’i', HUil (,lio hiilllNflcH uri' iiIho intor- 
t'liiingliiK, Tlin lug t<lT{'('t of llin n,v|jum'iifliil clri'iill In 
(< nhitni<(Hl, mill NpniiotiN ttiiiUN i>itii Im liiti'iHliii'ml liitn 
till! Ii’iui t'oiii|!iiliilloim. Again, llu'i’i! art'/M'i/)«irA‘N 
from till' liaillNtii'N iiml from tlio iiiirror NyBlt'iii. 'I'o 
iiiiili’rNtaiiil iIiIn iilit'iioiiii’iioii, Hliinilify tlio iiliovi< 
iniitlii'iiiiitli’iil fli<Nrri|ilioii of llii< niglil In ri'ini 

(I 4 n)l„,k 4’ X * Imy (Niiioiitliliig) 

A \ ~ (J (IiiiIIIhIIi'w) 
y •» tf 4“ A ■)- M (inirror)i 

'riii'NO i>i|iialiooN limy he i‘oiiihliii>il to yli'M 
a/,.,A 4" A «• /,„rr — 0 “ (I 4" I /»,,)/■ 

’I'lii' liiNi two li'i'iiiN tiro till' IiiiIIInIIi' mill iiiirror foi>i|< 
liiii'kN anil iiro, of i'ooi'ni', I'MraiiooiiH. 

'I'lii' iiniilylii'iil iiHHONNiiii'iil of Hio (’liiMN M oitoi'n of 
a Niglil lii'li'rmlnoN ilio total I'rriiiN tliiil llii< nIkIiI 
mnki'N iigtiliml noIiii' oIiinh of i'oiiini'n, innl ilorompoNi'N 
till' toliil t'lTor iiilo lt« Mosoral i'iiiinon, TIiIh progi'iiin 
liiiN lioon I'lii'i'loil mil for llii< K-O.’'* tltii' niiiy tako a 
I'liiNN Ilf, nay, piira piirmill i'iii'vi'n for vvlilrli Ilii'i>\ai4 
ilt'lli'i'tlon In kiaivvn im a fnni'tloii of poNllloii. 'riio 
triii'kliiK 1‘iiti'N anil rioiHi'N tiro iiIno known im finii'iloiiN 
of piiNllioii. 'I'lio NyNloni (It), (13), iiinl (10) In IIioii 
to III' Nolt’i'il for llm Nit'iiily nIiiIi' A(, anil Ai. HIim'i' 
tIII' Molnlloii In ill Nymliiilli' Ii'I'iiin, Itio liloiitlly of I'lii'li 
part of till' loliil I'rror oiiii Im oNtiiliilNlioil, 'I'iii' proo- 
I'NN In li'iigtliy anil IihoIvon a Ni'ipionoo of approsliiia* 
tIoiiN wltli till' ri'Niilt Hint till' lliial miIiion Imi\'i' ii 
prolialili' ai'i'oriii'y of 0 iiiillliaiilaiiN. 

In Miiniiitiirv of iIiIn I'liiiipotalion, the lali'ial i'rror 
In Kl'. i'n liy 

(All ~ /I,*) CON A' »■ It nIii a 4* AnIii 3.1 

4 I' nIii 3.’l I'lH .1, (It) 

will'll' It, li, f all' lint I'oiiNlantN. Iliiwi'vi'r a U linli'' 
pi'iiiloiit of I'lt'valloii, anil h ami r ari' iiiili'iioiiilont of 
targi't Npi'i'il, Till' vert leal i'rror In giveii hy 

/i’« — /',’*/ •" if I'lm ,1 T ♦* nIii** /i 

4-/ nIii''' .1 I'ON A 4 (/, (lf)i 

wlii'i'i' N,/, ninl (/ are iinli'pi'tiili'iit of target Npeeil, ainl 
r anil / ari» linli'pi'iiilenl of range. 

Till' lateral i'rror iiiny he Interpreti'il iim fnllowN. 
(Ij n mIh a In attiilmteil to the eiirvatnre of the tar- 


get’» laiili it eaimeN tiie alglit to leaiJ H) per cent in 
exei'NM wliott tm In time of (llglit over pinaent range; 
(2) b nIii 3A In tine to gmi roil, or, If one iIosm not 
wial) to elahomte tiie hioile eifiiatliiUN (It) to Initliule 
thlN, In line to the iinNuUahlllty of the mlmn' n.vutemi 
iitnl (3) e nIii 2A eiwA repii'RentN the eomlrineil effoet 
of ili'lay, fiH'iiliaek, ami iiiteiTliaiige. Hlmiiariy, tlm 
vertleal error may he inlerpreloil u« folhovN. 0) <f 
eoN A In again In thla eoinponeat, the error iirlNlng 
from till' negleet of the I'lirvaliire effeet In eliooNiitg 
L, altlnmgli at Hhert ratigi'N the itieorreet gravity 
ilrop (hy I'linatlon (13) Inilepeiiilent of range) In no 
large that It eompeiiNateN for thla error; (3) e mIiP/I In 
eoiiipoNeil of erriii'N line to giili roll, ilelay, feeilhaek, 
anil interehaiige,' (3) Ihe tliiril term In prhielpally 
eaiiNeil hy the mlrrnr Nyateiii anil IIn feeillinekN; mill 
(4) II repri'Ni'iilN a failure to anike gnolty ilrop vary 
with range. 

Ih'talleil lahiilatloiiN of ( 'Iiinn It errni'N for tI iIn Night 
have heeii inaile," The eelhihir army of l‘'lgnre 10 
U IlhiNtratIve of the ri'NiiltN, 



t'eil lO'i )0 I'tiiKH II 1,1'1',11'H Ilf K-;|iikhIiwI iiaie iMIiNiill 
ria vi'K (Mi)llll‘ili|liam), 


(t.s (iVHOMCOl'iC l,KAI) CiOMiniTINtJ 

<t.:t,t (*i«iiorui IN'ttttirn ofu .Hiujglo 
(iyro Slglil 

Mi'i'liaiili’iil ii'iul eoinpiilliig NiglitN are eNNi'iilially 
I'lmipiiting iiiiieliliieN ot hraliiN whieli wiirk tliroiigh 
I'erlaiii formiilaN. (lyroNenple NigtilN, wlileli iillllae 

'Tyiiieally at 3 ■■ )H)’ loiil W » 45’, llm ttrrai' af as 
lallllriulliiiiN (ac ||iIn laca Iifi>i4ls« tlawii in 15, 1), 4, S lalill- 
rHiiliMiN re»|Mtetlviily, 


('ONl'IDl'iNTIAI, 






l.lUO COMiMil’INli 




thtJ pi'(*|»wllt'n ijf ti g,vi't»w‘<i|«', wlilj'li oinptoy tMiHy 
nimuiN, Hiul wlili'li coiwlriK'l |ih,vfili*all,v (mflicr lliiiii 
c'iilt'iiliitt> nmflicnmMi'itlly) llm rwittlitw! (|(>fJwfloM, iiit< 
nuiw likn w'liticiif Ijt'iiiKN. A iiiiU'h mistt* <>)t<in<*ii(Hr,v 
c’snmpli' sif this pitliil. iKHMii'ml In tlm i*iiiii|>iiriwiii nf 
VJMitiii'iunI iiIgt'hmU' (iwh-nikhmI hIkIPh {Hni*»lnii 4,5,S), 

A HiKlilfIt'Hli* MilvinKiidt' tif II nyrii hIkIi( In tliiit l( 
will nii'MHiiw flic fi'iKi I'litc til' I'nfiitidn In ihc nii* inuMN 
uf Ihc line cniiiicclIiiK kii» to tni’Ki't. In ccrtiiln In- 
NfniiccN, (lie tnicklnn iniiy uctnnlly be iliine by llie 
inotliiii Ilf the firing iili'eriifl, I'nr e,Miiii|ile, In fli-liiK 
Ilf n fixetl Kriniiiil nbjeel ('i‘iiii) iiii nli'eniff niuktiiK n 
fiyloii turn nn llmt tiiiKef, the milliner Iiiin nutliliiK to 
ilo. 'I'lii' (t.Vi'o hIkIh will enfiibllNli the iiiiKiiliir riife 
M •» Ml/ I', will eiiinlilne iIiIn witli n lime of’ tllitlif 
U * »/»■ iiii til nice n kliieiiiiitle (lelleetiiiii, hihuiil (lie 
liiricel, iifi/i'f^ e,iiitiil will rnililriiel I'imiii iIiIm tlie hifenil 
biilliHtle iilliiW'iiiiee wiileli will (leereiiKe i/Ci/ e,, fii full 
iiwii-M|ieeil iilliiwiiiiee if/ ci, w liieli |h the reiinlreil ile- 
tleeliiiii, A iiieeliiiiilenl nIkIiI, iiiiiler tbene elreiiin* 
Hfiiiieen, I'liiilil Hii|i|ily iiiily n trull iilliiwiiiiee iilieml 
1)1' tlie liii'Ket. Ill liiinibei'N, IIiIm iiii|e|ieiiilejiee frniii 
itirenil'l iimtiuii in iilitiiliiliiK eiirreef liefleeilnn In Ini- 
pnrtiiiil, bill III Hk'IiIi'i')* It in linpenilb'i'. 

Tlie imIkIiI I'liiiHlilereil In iIiIh Neetlnii iihi<h n Hinkle 
Ilexllily iiiiiiinleil nyrn, (('erliilii nIrIiIn iihi’iI fur iiiill- 
iilrenifl |iiirpiiNi'« ninl fur tinlilern the Driiper- 
Uiivln hIuIii mill till' (ieriiiiiii K/fl!2 i'iit|iliiy twu 
Hliillilily i'iiiinI rilllieil nyriiH niiii nuIvc tlii' priibleiii 
I'liiiipiiiieiilinlly,) The xiiiitli' K,vrii nIhIiI kIvcn i he Intnl 
kllieiiiiilli' ilelleellull iiIiiiik I he ri'liilive piifh iif (lie 
liii'Kel reniirillewN nf the illieetiiiii iif llmt piilli. 

'I’lie ifvi'ii wIkIiI i’iiiimIxIn I'xwi'iifhilly of (I) nil eli'i’- 
IniniiiKiii-lii'iilly euiitriilleil uyinnenpe w liieli iiieiiHiirnn 
kllieiniillr ilefleetinii iinil iilxii liilrmliieeN biililHtie eiir- 
rei'lliiiiN, mill t'Jl mi ii|ilii'iil Myxiein wliieh eMtnhliNlieH 
the line Ilf niuhl mnl iMlvixhurn llir m)ihl immiintir 
We nIiiiII eiiiiHliler eiiimtriii'lliilliil iletiillMbill 
nIIkIiII.v, ill iipenilhni, the unnner prenef)! nlfltiiile, 
lilrepeeil, mnl lm'H;i'l wpmi, Ibirinii: mi iiltiiek, Im 
I I'liekM w llli |ii|ipei' nil (m'nel, keepw I he (iii'Ket (rnineil 
hy the rellele pnlteriii mnl flren, ,\ii>|iinilh mnl elevii- 
thill nf tlie giiim nre mitiiiinitlenlly piekeil nIT (he 
turret genr IrnhiN fnr iinc in ilelerniiiihig bnllUlle 
I'lirreeliiiim, 

The ulilgle gyrii Night I'nr ii (iirivl In eiilleil (I) the 
Murk II (’ hy the Ib'ltiNhi whn nrigliiiiteil the ileiolgn, 
(2) the Mink IN by Ihe b, H. Nnvy, wlileli innilllleil 
(he i|e«lgn fur U. H, niiniimillhin,iiinl (!l) the K-15 by 
b. H, Army Air Knrei'M The fighter verNkni (Murk 
21, Mark 2.1, K-l I) la illneiiMm'il In Heetluti 5.(l, 


5.5.a Mtnthmi of JCirKimtitlo 

Ihtfliu’tion 

Til arrive at the buMie piiniilplea nf the sight, It may 
lii’Nt he e,xphtlne(l hinv kllieiniitle ilefleetlntt la (irn. 
iliieed,”*' Hitppnse tliiit ii gyrtwenpe la nniiiiiteil on n 
giiii an thitt the spin ii,xla la pm'ullel to the horn iixia 
Ilf that gtin, mnl ao that the iiiilveraal joint innnnting 
(Klgiire 11) at 0 la Ihe eeiiter of inaaa of the gym 



A- 

l'*nii III. II. I'ltiii'liili' Ilf llii’ gvi'ii mIkIiI. 

ayaleiii mnl la iilan the |minl iiliiiitl whieli ihe gun 
roliilea, HInee the iiiiiinillllg la iiniveiaiil, na ihe gill) 
la nioveil iitiniil t) the gym ii.xia will reniiilii |niiiiling 
in ita nrighinl illreethie In a|iiiee, tlila being ii biiale 
pl'opert,)’ nf g.vriiaeii(iea (iiaeil fur exmnple In tlie gyrn 
enni|iiiaa mnl lllght-ii'iltiale gym), Hat na aliiiwn In 
l''lgiire II, ill ti'Mi'king n tiirget we rei(iili'e the gym 
iixia. If we enii:<lilei' ihni iixia na the line nf alght, In 
lag behlinl llii'giiiiami appmiiriate ninniint In gener¬ 
ate iletleetiiili. Thia emi be ilniie laily by iniikiilg the 
g,\ in iM'i'eeaa, ahiee, In triiekliig, the line nf alght iiniat 
aliiy nil target, Tn make tlii' gym prei'eaa In the 
plnne nf tlii’ traekiiig, a I'nree A’ mimi be np|illeil n( a 
|inlnl aiieli aa ,1 mnl ilirei'ted ill n’uht nni/fra tn tbi' 
pimie nf the triieklllg. (Wltiieaa the dip of n alllgle 
engine niiernft In ninking n Inalaontnl turn due to 
the nethai of the pmpelliM' mid the horUimlnl foreea 
nil fhi> lull ami'neea.) 

If / la the nmmeni nf Inert in nf the gym, if 7'la the 
npplleil (la'piie (ei|niil tn the I'nree A' thnea (he dla- 
tmiee / « mnl If U la the nngninr veinrity of 
aplii, then, lw‘ n fmnilhii' forimilii of iiieeliinih'a, fhe 
pi’eeeaaloiinl rnti' i la given by 

I r 

/ U 

HInee looiniml nf Ineiiln, apiii, mid Ihe dlafiiiiee fM 
nre iniriiiiillv llxed, n I'hntige In (he riifn nf |ireeeaaion 
rei|iilrea a ehange In the n|i|illed I'nree A’, Heiien 
write 

a •* I’lA’, 


t'ONl'TDKNTlAb 





n 


wlwiv r, 1« t|«* foiiKldiif 1//U. If tr uiut y niv imm- 
iiml Ifdin NdtiHi Unit llxwl in h|iih.«,« h.k., 

JJUilllKd Hi H wlur, If tillf .. 1,0 iuihIh 

in (ho (if gun ,mii1 

wigll* lltHW, VV(1 VVu(||,i 

a •» i'i('ii(y — ff), 

J’lic f(iii'(< /-’ I’liiilil |,(, |„H(I(! iiriifHiriliiiiiil ill liic aiigh, 

y “ O' ii.v iiiliM'liiiig H K|ii‘iiig I'ltim .1 III // itml rol.vlng 
Jill niiiikc'H liivv, A' wiiiilil fhini hi. Hgiii |„ ,u,i„i,„i, 
iMil vvciMig ill (lih.cti(iii, If r# l•,.|||(| ill. iniiil,. |i,v(.,'ki-Iv 

|mi|i(ii'li(iiiiil III II lliiio.(if.|||«lii ii.ii|ii|tf|,.r (viiri. 
Ill'll- H|(l'lll(t Klill'lll-MIN), VVC IVlIlllll |mV(. 

'•ii'ii, 

« “ ^ (y - (t), 
nimll.v Hiiico > - „ In iI„. a, „ 

(■|l’,1 •« I IVlIlllll loilij 1,1 

A « I,.,If, 

mill kliii'iiiiiti,' ili-lli-i-iiiiii IV,ml,I |„, ,„.,„|,ii'(>i|, The 

"tiiy liiliigH vvi'iHig will, ||„, N.'lii.m,. iiro {|) „ N|,!-ii,g 
iii('('liai(lHiii vwiniti ,-HiiHi- iH'iM-cNfiim hi ilghi „i,^|,.n 
til I 11- lllllllK ,,f lllll-lilHg, ,|,„| (2) N„„„,(|,j„^ i„ 

'I - tl. Till. tli-Nl ,i„i„i ,,,i, |„. 

I'.v nil illg(.|||,,l(N l||,|l||,>,|||,,|, ,,f ,.|,,,.||.|,.„| ,„|,|y 

ri'iilN. TIiIh In i|i.Ni'i'l|„.|| III H(.,.| 1,111 ,V5,:i, |{,.,'.,iIIIiik 
H(. i’(iiiii mil,milling ,,,, 1 , |,„ n,.|,|,.v,.,| ii„| |,y 

jNf.a l!ir' (;ilii iivIn UN Ii,„ III,,. „f Nlglil, 1,111 I,y |,i.|.|i. 
liiK till' iIkIiI iivIh II (lm.,| |in,|mi'li(itmli. illNtiiiin. Im. 
IjM-nii Kiilii iivIh .hi,I gii,, „x|n, fi |n f,„„,,|„i, „r 
till. ,i|iI|.-„I N.VNii.iii |„ ,|„ II,In, Till. 1111.1 h,I,I In glvnii 
ill Hi.,' ll,,,. A,A I, 


fi i. i I'hf iMi.VHh.M of ihf‘ 

N,v«l<*in 

I||mI(.||,I iif II |..vliiii|Hna| (IInIv, I|i,. ,i,.|||i,I gyc, „f 
till. wllCllf I'IiIInInIn ,,f II ,',)|||,|.|' ,i,,|||,,, „ ||„| ,.i,.,.||l„,. 
iiilrnif, nil,I a nIiih'I ciiiiii.imIiik i,sI,., 'I’IiIn nvnIi.ih 
l'"v,ilv,.f( III ii|i|,|.,ivliii(ili.|,v M.IMHI i(.v„iiiii,„iN la.i' ,„||,, 
lllc iilmlil II iiiilvi'i’Niil liiiaiiiliiiK |„, ,.„i,n|,|,.|',.,| 
III gl'i'Mli'l' li.IlKlIi la.|„vv, Till. ,.(,|, „r ihlN |„ii,|nI„„| 
iimvoN la.twi.|.|| till, ivv„ |,„|,,n „f „|, „|,.,,|,.„im(ikii,.( 

..!"■ VI 1 ('I,.,I tliniiigi, ,i viiiinl.li. ri,. 

aWiiiii'i., TIiIn iii'i'iiiiK(.iiii.|it In ni.|i,,|,i,ii|»!i.,| in l.'lguri. 



\vIi,.|',. r. In II |.|||)N|||I|I, iniii i' In ||,i, |.|im>ii| |„ ||„, 
i-'illa, Till. I||||.N of Iiingiii.|||. |',,I 1 .|I iniNM llii'inigli t|,|, 
• 111111 ., liii,.|.Ni.|.||iig II ii, I, ,.,,ni„,,„| at 

•1, I’ll,. nri.|i of iitii. liiNinnI In lmiiii.illnii.|y ... 

liy iMiollii.i- Niiii.|. Ilii. lioini. In .N|,|iiiiiiiK. i.;,|,|v 

''"I".I I" 'll" ilHim., Nii,i.|. 11 (.iVi.iil,,,. 

niiiiilliiM III liin lioini. i-aii Im IIioiikIh of i,n a ,.„f| of 
v\li',. inov lug iM'i'oNN a iiuiKin.ll,. Il,.|,|. 'J’li,. |.|im.nl / 
liiiiiii'i.il In Nni'l, a I'oll In givi.|i Itv 

j *• i' llv, 

'■* .. mill I' In fill, vi.hu.iiv with 

M nil'll I III. I'oll IIIOVI.M, 

'rii,. i.ir,.,'l of l|„.Ni' nilily ,.,im.nlN |.|ili Im iiiaiin ,,itf 
linointiiiitli/ liy an i.Miiiiliinlloii of l.’lgiin. I.'l Tlin 

... '-mTi'iilM N,.| ii|. III,. ,„|„lv„l,.|it of two 

iiiiikii,.|n III Mil, liiN||iiilniii.oiiN iloiiii. ni.kihi.iiI, will, 
iinil .V l"il''i‘ I'll till. I'iglil mill ,V nil,I S iminN on ll„. 
I|.f(. I Im. i',.NiilllnK finii. Ioi-i.i.n ,t|| ,,,'f In ,.|,|,„a,. tlin 
iiiiillini vvllli a foi|.„ 

f’’ •* <•«//,/, 


Till, alc.nglli II of III,, iiiiiKiintli. fli.lil lM.|vv,.,.n llm 
||(4!‘m U 


•Hub l'’l||nr« !■ 


// •• f'H 


' <'.i In II I'oiialmil, Till. ro!.!,n A' ti.iiw f,, a|„vv t|,„ 
< Hwii. Uni tiii.i.onNiiiiil>M|M.t<(l inoiiii- Miniiilli'N 
•In jvlfli It f„i-,.,. A’ 3 at A (Flgni'i. 13) i,|i(>im!i,u 
II loi-nn A, 3 nt d' In f|ai amni, il||.w.|,i(iii aa A’, 


iliiiiit. ilown, 

If I'liiniii. 

A mill a loi-nn A, 3 nt d' In fltn amiH' iIli.o(.fi(in an p'. 
ilnnnn llm wfMii.,| of I'otaHon la miiintalnoil ami an 


(tONFIDKNTIAl, 
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I.K4I) I.OMl't TIJVtJ NHSHTO 


iinlinlHiifwl fdi’co (f ~ /' 3) f /' '3 «• A’ jn loi'f, 
wliit’li !m ihuvx iiiHi llu' III Fijiiii'i’ 13. 

limiw |ll■i.|-«w|ull will oi't'iii' III |||i< iilniio »r lh« M|ilii 
nriil boro iixpm iih It hIhimIiI. 



I imIi'I' I I'lickiliy;, iIm'Ii.iih IIh* Iihi'i* iivIh In ili)«|iiiM'i*(i, 
(Im'x|iIii iivIh lib'H 1(1 I't’iiMiiii IKcil, lint IIik (li.<i|iiin'i>> 
iiK’iil ('iniNi'H a Ini'i'c A' wliicii Ii'imIm In |ll'l'l'l•NH|lMl ii| 
till' Npiii knIh Inwaril llic Iimiii axiH, || |||(> khm kccpM 
niliilliiK, till' i«((|ii iivU ii(H'n nut (‘all'll up ami llic Iwn 
iiM'N i'('\(ilV(' willi an aiiKiilar iilNpla(>iiMi(>iil Ik'Um'cii 

tllCIII. 

I'iic applied l(M'(|ne, imNiiKiiiiu llial liiv iii((iiieiil 
ana t>) UA « /, jm 


'/' /('f,(';,('’( 


,(33)» 


/(’^ 


And ll /• iiH liie (\ni'iali|(‘) dlMlaiae ) .1 we liavn 


(' - ,‘ii » 

wliere \ y rr, iiiii dni pii'i'CHMliinal rale 
. I T e . 


will'll 


/ w ir 

e,ied33/eii'' 

/ 


Miially,'' If IC* e i« einiKen In be l,„, we lime 


( 111 ) 


IS,11.4 CIpilcMl .^yNtt^rn iitifi OpHciMi iUp 

The nplieiil ayatem iinmf liifr(i(lnee ainontfiing. 
The avalein la Mehetimlijietl In Flgiii'e 11. The ttdielo 
Kiile eiitmlalH aiiiiply uf niie flat diNk |j|'nvl(led with it 
eeiili'id iiiile iiiid aiv I'inllal allla pineed iijtninat mi¬ 
ni liei* diak pi'nvliled wll li al!< enm'd ailta, Tlie itillele 

... aa u I'eanlt, nf a plppei' intil als 

dliiiitniMi dal ■ '-(la. fn ifm nveHiip of allla), Hy I’n- 
lalliiK a dIak willi i'anf (ledida, lliealne nf the pullerii 
la elniliKeil, ii liii'nel may be fi'aiiied and pieaent 
ranite aiipplled In I be laiiKe eiilia. 



inalliiK ayali in, ilie nplleal di,Mlanee fi'iiai nvrn 
inii'i'nr In leiia la liie liiaiKe dialaiiee a ( |,A7H lit,), 
Tbe dialanee e In Ihe Ivlilnal) nbjeel b given by 
III 

•«“ om « 

a e / 

<'ifin.lder a niy einaiaillag finm llie linage pnliil 
(gyi'ii iniri'(ir) and inakiiig a aniaii iiiigie a with ilie 
asia III Hie ieiiM, rinai refiiieliiin by liie leiia llie 
e\ll ray imikea a (anialier) aiigie ' fi wilh llie asla 
nf llie ieiia delerinliieil by 

Ian d a 

nm I 

Ian 11 e 

<'.. nf liieae relalinna yielda 

Ian ^ j bin u ««■ l),HA,'| inn n . 


A •» 

bH'iililiiil'Ilali wllh I' i( mIimiiIiI lai iiIwim veil lliiil,Kaiee llie 
4i-viill imwni’ eiippt.v lx final llie iilri.nifi, ,, „ „ii(,| errai 

la if'lliililllaa aii'iiiix a 'i/i iicr eeni nnnr In llieili'fliteliini imii« 


Thix reanil la niily appnixiaade, If lldek ieaa llienry 
la naed,’'* If la fiainil, iinii'e exaeljy, tiait 

(t.WUe - O.IIHIlAn*' -f i.lMAir*. 


(’ONKIDKNTIAIx 



ciViioi(;r>i*ir! lk4i> aminmfVfs 


TJi 


Tills iKiiiit i« liihiii'i'il sliii'f' II will lidiHti'ti iinnioiiluinly 
tliiit. IIm' sight immmj'to' a will nut lii> wniHtimt hut 
will viii'.y III ft fM'cnllni' vviiy ihiiitunllfig iiii Ihn itiniiiint 
of (|('llni'ti(iti, 

Hii(j|mwi* now tlmt tin- gyru mimir Is lufiiliHl In t'lo- 
Vfttluii thi'oiigli III! iiiikIii (Tim ih‘HlKii Is such lliiit 
() Is l•ff('('llvl•l,v 111 llm iiiliTiii', Ht'ii KlgiU'it III,) Till' 
l'(>(lcH!lisl riiy fi'oiii llm gyro iiiliTur Is tlii'ii illspliiml 
fi'iim Its iirigliifti iitisllioii Ity twh'i' this inigh', Ifpuii 
lilltliig till’ ti.M’il iiilrriii' tli(< I'l’lh’i'ti’il iiiigh' is’inuhis 
2A|‘ sii I hill llm I'lilriuit i‘iiy In thi> h iis iiiiiki’s this 
iifigh' with llm li'iis iixis, l.i',, t» •• 2Xi-, ll(•n<'l• llm 

I'xit I'liy I’l'niii till’ li'iis lii'i'iiini’s II I'l'th’i'li’il riiy l‘l•llln 
tim I'uinliliihig gliiHs mill nmki's mi iiiigh’ 

« II,7(IIIX, “ l•,7lll^? -I- :i7.»2Xf 

^^llll llu’ ui‘lghiiil imslliiiii, ('iiiisi<i)iii<iilty till' I'liliu 
III' till* iillgli' rrmii gym Ii\ls in siglil iivis in llm itiigli’ 
t'miii sight ii\is In giiii M\is Is 

X, - 

<1 ' 
li 

ll is iiinm iiii|ini’lMlil In niiishh'i' ii mliillnii nl' llm 
gyrn iiiii'i'ni' in mtliiiiilii, siimi’ In this l•llNl• imi mily Is 
II 11 rillli'linil III' llm l|l■lll'l'tinl| Xi lull iilsn II s|iininiis 
I'li'viillnii inigh’ Is iiilrniliii'i’il ii’inliiig In ihi' |iimimin> 
I’linii Ilf ii/i/mi/ i/i/j, whii'h is mi (inni' nl' Ihr sight, 
Til)' ilniiliiiiig |ii'liii'l|ili' iisi'il iil'iW’i' il)'|)i'iiih'il nil it 
I'niillinli nl' llin lliinni' iiiinlil IIII iisls lii’i'imiiillrilliir 
In llm |timm nl' lin'iili'iii)', l''ni' rntiiiinii iiminiil smim 
nllii'i' ii\ls ilniihiiiig is hill i|iiilii iii'i'iii'iili',)'' This niiiy 
tm I'viiliiiimil l‘l‘l|lll•i.v, Ini' mi iixhiiiilh rnimhiii, iis 
I'nilniis. Ill l''ignr" I A, llm (ii'llccli'il i'ii\' In llm h'lls 
Inis fili'llil'l' In gn In gi'l tn III)’ h'lls, llllii I'ltlillitllg III 
I?" ll hits llm h'lls II siniill ilisinnri' iilint i' ihi' I'i'iilriil 
Him nl llm h'lis. Tn Ihi' I'niiiliiniiig ghiss nl' ilm sight 
II ill'll Inis ntitnii'i'iilly ln'i'ii iiili')Mliii'i'ii Tin' ginss 
lliiiihs (hill III)' gyi'n hns nisn I'iningi'il in i<h'\'iitinii. 

I'lirlhi'l'lllnl'l', IllsIi'Mii nl' I'liii ilnlllilillg, tl hli'lni' 2 l‘)is 
17® n|ilmm's, In t'lml, ii sliii|ih' ti'lg)iimiimli'h' iiiiiiiysls 
nl' I'lgiii'i' Ifl slmws IhnI Ini' n )lls|ilni'i'iiii'nl nl' llm 
gym Iisis, ill iiKliiiiilh niily, nl' Xi I'lnihiiis, Ihi' sight 
ii.sls will iimvn in nxhiiiilh hy 

(ll,:h'i.Ti 2 cns 17 ® Xt I'nilhiiis 
ninl will nlwiiys ili'iimss in I'h'i'nlinii li,\' 

(l!,:w;i)2 sh) 17®X,1 I'mliiins 

l''ii'sl ntitii'nvillililinll lliili h'lls llmni'y is iisml, l.n,, 
ii «■ ll.liftHf*,) III gnimrni, illp niiiy im iiiiiih'init with 
siillh'ii'iil iii'i'iii'iii'y hy this ii|ipi'n<(htniln llmni'y, 

If llm gym nsis is illspliinsl I'mni llm gini mtls liy 


migltM /\4 iinil Xy In uiiiniiitli luul nhiviitkiii, thnn thn 
sight Him Is illsphmnsi fmni tIm gun iixIn hy 

l),H75X,i -f O.'JDllX^Xi' i'imIIiuis, 

H,7(lilXr - 0,l075Xi I'lMlIiins 

In imlniitlli iitnl (•Invathni, mspi'i'tlvnly, It Is ovlilniit 
tliftt iHp is ihm In llm ih'sign imimsslty nf liiiv'liig ii my 
uf llglit I'mni llm I'i'lli'insirikn tim gym nih'mrnt I7“.l 



Tn gel III llm wny in wlih'li ii I'liniigns, llm nisimt 
llii'ni'v niny im nsnil,"'' Thn vni'iiiliim In ii Is glvnn 
h)’ llm I'nriniiln 

I ^ - i),7i)ii-/„, - i),7iii<Cx* -I- nr.miiUM 

wimi'i' X Is III!' iingln linlwni'ii gym iiinl gun mils niiil 
llm Is I III’ lilttlnrlinli I'lmlnl' 

llm '* V' I - sin’* 17® I'lis" 


I III I't'i'liiln {h'liniin shigin gym siglils, this Is niil I I'lin, Tlw 
llsisl inlfi'ni' Is hiiU-sllvi'i'i'il nnit itm|i|iiul ihiwii In (hn fit' 
itsis (siMi l''lgiiii' I'll, anil llm ii'lh'ln sysitnii Is ntlstal tn ihls 
Hsis SII tlial II Is MiimhUii llsnil nilmii', Him Himtinii 


CONKini'INTIAh 
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l,KAfl fJOWIHJTINO WliUTM 


# iMtint? tlin ftiijili* liol wpcn lln> lioriitottiHl hIhiip niul 
tlw pIfUH' of tim Klin Hliil K,vi'" nsf'H. 'riin vnliii' ii«- 
iMtlly imwiiiH'il fill' II !k (),4!}| Imi< It I’nii mniil.y v'ai'y 
iVoin 0.41 III 0,IH. 'I'IiIh vitrliitloii turn a iiokIIkIIiIo 
t'lTi'cl on Nlglil iti'rl’ormimi'o. 

n.5,5 iV1iH‘hiin(riil Oi'IiiIIm 

ll Ih Id till* jinhil In nniiKliIni' iirtliiil ini‘i4iiiMli'ul iln* 
IiiIIh mIiici' Hill'll kiiiiwIi'ilKi* li'iuU In nil iiiiili'rHiiiiiilliiK 
Ilf I III' IliitllitliiiiiH inlii'i'i'iil III nii'rliiiitiHiiiH of lliln 
iii'ili't' iiinl Ih Ilf itHHiHlunri' In llin ki'IM'IhI iIi'hIkii of 
iii'w i<i|iil|iini'iil. 

IIiiiikk'h iIiiint 

'I'lii' iirliliil Kyi'ii NyHii'in I'lniilnyH n lliiiiki''H inilil 
fill’ Mh iiiih’i'i'Hiil iiiiiiiiillii)i;. .\h inilii'iili'il III I'iKiii'i' 
III, I In' kIiiiIiiiI Ih n lliil i'I'iihh iif iiii'liil a Iiiihi' iii|iiil iii’lii 



Al • INPUT ANM 
06 ■ OUTPUT ARM 

I' MIl III III Ai'llinl K\ Til Mlill 


Ih iilviili'il In llli' ill'IvliiK (iiilli'.V, wlilh' llm rolni’ 
iiNMi'iiilily Ih Iiiiiik on I In' niil|iiil ihtii, 'I'Iii' iiiillny Ih 
jiliii'nil In liiill lii'iii’iiiKH In II inini'l I'lniiii'i'li'il In llii< 
hIkIiI lii'inl Mini In n vnilli'iil iiliinn |ii'ilii'iiilli'iilnr In llin 
lull’ll iinIh Ilf llii' KOii. 'I'lii' n\li' I'liii iihhiiimi' liny iiiikIi' 
wllli Ti'H|ii'i'l 'n III!' |inlli',v liy mi'kliiK iiImhiI IIii* fniii' 
i'iiiIh of llin kIiiiIiiiI i'I'iinh, tiinl Inliilloii Ih iiiiililliiliii'il 
III liny Hill'll iiiikIi'. 'I'IiIh liiitilii'H lliiil Ihi'oiilinil iii'in 
iiiliHl hnl) n|i iinil ilnwn i},IHM) Uiiicm lini' nilnilli' 'I'ln' 

I* Till' |iTtt|iit|' nllliiK Ilf IIiIh jiiliil Ilf III!' iiImiiihI liiijMiTliiin'c. 


(•cHidl of tlilH (limlml iim'tiii in n NllKlit fiiriiiio Ininllna 
fo fiiiMli llin Hxln Hill! fiii'llini' from Ihn vnrlinii!. This 
li'iiilw In I’Hiisn ll iHinimI iii’nncHHloii of Ihci iixln. (Thn 
(•I’liMH-wInil foi’i'c on ii linlinl ivlilcli (ii'Ih I'liilliilly mil* 
iviM’il In thn iiiHltiitliuiniitiH pliuin of yttiv Ih iiiiiilii|<ronN.) 
Aiiol linr lni'c|l(n wlilnli Iiiih n hIiiiIIio' nlTni'l, is niiiiHCfl by 
llin ni|ili) HpliiiiiiiK of III!' inlri'oi’ witlln In n I'lii'knil 
liosiiinn. Till' iiHyinmi'li'y in llin hIkIiI Imiid Imds to 
inu nil’ |)i'('HHiti‘ii on mil' sldn of llin iiiiri'or mid IiIkIi 
lii’i'HHiii’i' lit till' ollii'i'. This Is llin I'fo/orf /n/’f/nr, 
Adillllninil Ini'iiMi'H iirn iliin In mV ilnifi ttiiil frirtiimiil 
ri'HiV/mo’i'H, iiiid, of noiii’Hi', llin ilrivinfi tiiri/iii' ns inndl- 
liiil by llin jolnl, Tlinsn llvn lni’i|iinH inn n.vlI'liiinniiH 
III I III' Hi’iiHi' I hill I hn only I ni’«|in' ivn ri'iilly wnnl Im llm 
niin dnn to iildy nni'l’i'iilH In Ihn dninn. I'il'Idniilly, 
ihn uniiiyHlH of ihn nyrn Hynlnin in niini|ilh'iilnd, Tlin 
rnHoIlH ”* ivlll nnl nvnn bn i|iinlnd. I'Vniii Dm |iiiliil 
of I’inii of nlllliliiln I’niiHldni’iil loll of I'Iiihh M ni'i’ni’H, 
hmini nr, I hn nniiiniil iiinnnHHiuii I’nl'ni i'nil lonbnvn ini* 
lilii'H Dull II dlH|iliii'i<il KyrniixiH iIiii'h not I’nliii’ii In Dm 
Klin iivIh iihiiiK ii Hli’iiiuhl iiim. ThU Ii'iiiIh in ii dl|i 
iiihlilliiiiMl In Dm ii|iili'id ill|i of Mni'lloii A.A. I. Hiimn 
ilH nniKiiiliiiln Ih ii|i|ii’usliniili’ly 

0.02.V,|',it iiiillb’inliiin 

il I'lilliiWH DntI It I'lili bn |iiiHll.|vn nr ni'Kiilii'n di'|inilil-’ 
liiK nil Dm illi’i'i'lliiii of ii’imkliiK nnil ho nniy iiiirlhilly 
bidiiiii’n, nr iiiiKinniil, Dm n|ilii'id ill|i. 

KnKi’ l nnMAII.VKTIl' Hvh'I'KM 
'Urn ninni riiiiiiiKimlin HyHinin imlindly iihi'H I'liiii’Hnls 
Ilf iiiili'H iiiHli'iid Ilf Dm NiiiKin ixdr of l''iKiiri' I'J. Tim 
riiiiKn i'iiIIh urn mil wniiiid biilb idiiidl.i' iirniilid nimh 
|inli', hill urn wniiiiil iiiniiiiil Dm I'lilirn iiiill of fiiiir. 
Thn IIi'IiIh linlwnnii Dm hi'I’I'I'iiI ihiIi'h urn Dm Hiiiim In 
iiiiiKtiiliiiln Mild Hi'iiHi'. MidliHlIn dnIlni'liiiiiH tun liiknii 
liilo iii'i'iiiinl III II Hliii|iln fiiHlihni. In iiddIDnii In Dm 
nnvnhi)iinK riiiiKn null, nimli |iiih' of ii|i|>iiHiln iiiilns in 
iMiiiiiil \DDi II Hn|iiiriiln IhiIIIhIIi' null (I''Ikiii'i' 17). 
Tim llnldn |irndiinnd urn ii|i|iiiHlln by (iiiI.’h linniKiHn iif 
Dm nindiiiK. l(nfni’i'inK bi i''lKnri' II of ('liii|>lnr I, ll 
Ih hi'I'Ii IIiiiI Dm Iwii nnln nf biilllHlIc niiilH urn iinndnd 
III tii’iidimn Ihn ii|i|irii|iiliiln liiinriil iiiid vnrlii'iil niini- 
iinnniilH nf Dm tridi IT, TIii'hi' niiin|iiiiiniilH urn, rn- 
Miinnlivt'ly, 

ir hIii All mid tr niiH An sin 

An iiddilhiiiiil noil, mi /'i mid /V only, Ih imndnd for 
Dm Kinvhy idliiivmmn, Uiidni' llmnn I'niir W’IkiIIkks 
Dm four nInnIrniiiiiKiinlH Imniiinn ni|nU'iilniD In non 
liliini'd III Honm |iii|id bnlwnnii lliniit, ii niiiKimfln 
I'nnlni’of Ki'iiviiy, 'I'lmHliiKln pohif nf ivlilnb thnfotid 


(ONl’IDI'^NTIAI. 


OVKOMCdMiC I.IUI) rUlMinJTiNU NIIUITM 


liiiigUitiii! I'ni’W' WH'intK It) iK'l ifi chIUmI (liii iniiffMtir 

ccHtur, iiiid (III! IliKi fi’iiin 1lil« jioliH to Hik iii)iiti(’'H 

Jisliit In the mnf/iwlii' sun'n. wiii'ii Imllintli' I’limMitn 
HnWi tliP liulllMlii IIcIiIh, lioliig u|i|)(wl1i» Id hdhiid, imimw' 
till! mrtKncllc ('ciiti'r (o nIiIH. To (lie gyi'ii tlii' iiiiik* 
lii*li(* iixIn DOW (ilii.vn llii! lull' III' dll' Kill) iinin iiiiil ll In 
wllli i'i>f(|)i'i'( In ilu' iiiiiKiii'lli! iinIh (lull kliii'tniilli' ili'- 
lli'i'llini In (iikcii hy (licgyi'ii. In thin iiIi.vkIi'iiI I'unliluii 
llic Myi'iwi'oiii' I'liiiMlriii'In ilii> illlTi'i'i'in'i' tii'lwi'i'ii 
kliii'iiiDlli' mill Inilllnlli' (li'lli'i'lliinn tiiiil |)rii|ii‘rly |iiinl- 
Ilium llii! Kiiii. 



l''|iH III': ! 7 . IImiiui' iiiiiI liiilllxllr i'iiII.m. 

(’limn H cri'iii'n I'liii ih'imd' lii'i'inmi' nl' (lii> l'll'l•(|•ll■ 
DiiiHiii'lir n.NMli'iii, Till' liili'iiil Inilllnili' i'iiIIh mil iiiil>’ 

IMill llii' ... limy nliunlil Imi ilmy 

lilnii ili'lli'i'l H hIIkIiII.v In i'Ii'ViiI lull, Itilniiliirltiu nllll ii 
Hill'll ili|i. ,\j.i;iilii, im iiilitlil III' i'\|ii'i'(i'i|, III!' ImiIIIhIIi' 
i'iiIIm iiIwi iii'l III II Hiiiiill uny im iikiki' i'hIIh, rliniiKliiit 
/», nllulilly. I''liiiiliy, im |iii|)iirliiiii I'riiii' riiiilil Im In 
(I'liiliii’i'il ilim In (lie \'iii'liililll(,\’ iil i'iiiiiliii'livily iiC llm 
iliinii' wllli (('iiiiii'i'iiliirc nlili'li rliiiii||i*n iiiillt'itlly I'rinn 
Hi'ii k'Vi'l III IiIkIi iiIiIIihIi', (I,i'iiiI «III rliinmi'liy U, I 
|ii'r I'i'iil |ii'r ili'g'i'ci'(' i'ltiiii)fn In (i'in|ii'i'ii(iii'i',) Hiimi' 
llm iillllinli' lii|iiii I'liiiiiKi'n I’cnli'iliiiii'i'n, ll I'lillimK llml 
llii'M' I'l'nlHliinri'n niiml In' Hii rliiiMi'ii llml llm it'niilllliK 
I'liri'i'iiln ivlll i'iiiii(!i'imii(i' I'nr lliln cITi'i'l, 

I'k/KOTIIIrAI, (’lIll'niT 

1’lmcli'i'lilnil I'li'i'iill. niiml (like (Im Ininilniif innKf, 
IHinllliifi ul' (iii'tji't, I'll',, lunl ni(ii|ily niillnlilc ciim'iitH 
In (Im Culls of tim iii(i('l('iii(i«K»m(s, 'I’o lmtmln(i' 


7fl 


j>ro|»oi'ly dm (•mjiilccil i'lniniilim, fiiinllm'iic roslsliunm« 
ninl iilli'ioiittint; (iniilllplyliiit) I'li’cnllN ii.i'*i iisnd, 
HnpiuiHc, ill l''lgiiff! IN, (hut dm vuciiihh' l•cslMt^ltlCo Hi 



fiui — Hit* 

^ J 

H ^ A 

tt -* A 

I'OII III. IN. Ml|l|||il\ IliH I'll'i'llll 


Is ni'i liy 11 illiil iniiiilii'r i/i, iiml dm viirliilili' ri'NlKliini'i'H 
/i'll mill //ll ini'Hi'l siniiiliiiimoimly hy llmilliil iininlmi' 
i/g. 'llm luiilili'iii is III ili'sluii vui'liilili' iiuiilini'iii' rc- 
sIsliiiii'i'N /i‘i, /I'j, mill /i'll, mill III cliuiiNi' ll lixi'il rc- 
slsliiimv /I'l so dull dm i'iii'H'iiI hi ihi' lio\ is 


I'l - /v‘'/ii/8. 

N’o« dm I'cslsliiiiro li'oiii ,1 In H will iilwiiys Im ciiii- 
sliiMl Cm nil viiliii'H of I/ll if wi' I'liuosi' Kt, //«, //i simh 
Ihtil 


//. -t 


nImi'c !• Is )i I'liiislmil, 


/I'li/i'i 

/•'» H /Cl ' 

If /i'» is I'hosi'O so dull 


//« 

/I'l. I /I'l 

mill If /I'l Is I'liosoii so dull 


A'V'J 


/-; i< 

//, 4 c“ l/>' 


wo will llllVO, IIS I1'l|l|il'l'l|, 

I'l ~ /m/iI/h, 


wimi'o /,', (', mill /fi ini' iil onr ilisjuisiil. 

UsIiiK lliis |irliml|ili', I Im ('oin|ili'li'chi'iill Is lukl out 
US l’'lniiii' III, ll Is I'vlili'iil dull Is liikon In 'k'lmiul 
only on niiiKo mul iilddiilo, iinil is niiiili' mil liy ii, 
slni|)k' snimnliiK of viirkihlo I'liiiKn miil iiltllinlo 
I’l'slslmn'i'N, Ko viiliii's of /I'j mill //» iniisi Im do- 
toriniiu'fl I'Njii'iinn'iilnlly in jiilvo ii|idnniiit ihhiiIIn 
Hinl cmii'N cull iiHliimlly ho oNiiimiml.""' Tim l iiplo 
hmticliiiiit In dm Inill oh'ciilt onrcoMiimnls to (Im 


(lONKlUICNTIAI, 





BANOt BtSISTANCIS \ 

H, ,M, ,H, - AUTITUOt BISISTANCfS I 

A, ,A* - AIKSPetD BESISTANCCB S 
Z,.Z, ,Z, -AZIMUTH Bt*l»TANCC« j 
E, ,E, .Eft “ ELtVAllON BE5l»tANCI»y 

ABE the coils or the ELECTBOMAONET* 
r* 'OBOUND TEMBEBATUBE COMBENBATOB 
I - IN OB OUT BISISTANCI lOUt FOB NOSE I 

B, ,B* -rixrO BESliTANCES 

I'lKMii III. I'iiliilili lc flt'rlrli'iil I'linilL 


llltllll|llll•llllllll ul' (|(’iiN|ly, iih'f*|H'iM|, Mini iTtilur it’- 
i(||!|T'|| Ii.v till' rspi'iwliiii Ini' Iriill (l'’iit liiiilii (III nl' 

( 'llll|lll'l' I ). 'I'lll' tllllll illll'lillll lll'lllll'llllIKM Illll'Illllll'H 
mull l|tlli'iil iiiii li.v I'liM . 11 / 'fill /i'll mill flu . 1 . 1 , 11 '- 
B|ii’('lls'i'l,v, (Iriivll.v ili'ii|i i|i'|ii'iiiIa uii iiiiiki' iiihI nii 
/i'll lull llnl nil Iilllliuli' nr iilrH|iiM'i|. 

5.5,11 (Hriiiiii oI’(Hiibb II 

ICrroi'B 

In Ki'llliiK III till' <'liiHM ll I'rinri'i nl' llm )e.vi'ii bImiIH u 
iiiiliii'iil (li‘>il nti'i) Iw III ili'li'i'iiilui' IIm Ih'ImivIiii' In uyin- 
hiillc liuiKuup iiuhIiibI II liirnKl mi ii kuih'ItiI b|iii('u 


jitilli mill iillli nil iiiiilli'iii'y riiiiKi' r iiinl Iriii'kliiu: 
mil' i», 'I'IiIh l'l'l(llll'l'r< 11 l'lllll|lll'll' lIllMIl'I'lil'Ill 

miiilywiK nl’ III!' IiikIi'iiiiii'IiI, lllvi'ii micli itii miiil,VNl»i 
ll In ihinnIIiIi' (I) III ili'li'l'liillii' wliiil iIi'nIkii i'iiIinIiiiiIn 
kIiiiiiIiI III' iiHi'il III I'lTi'i'l nil ii|illiiiiiiii I'lilllirnllnii, 
(Ul In li'Nl I III' iii't'iiil'lllilliri' III' I III' nIkIiI. Ill ii ((Ivi'll 

rliiNN III'liu'lli'iil I'lri'iiitiNimii'i'N, mill (H) IihinnIkii ihu'In 
III' llii' liiitil I'l'i'iir III llii'lr inii'lli'iiliii' i'iuini'n. In 
IIIiinIi’hIIiim; iIiIn iiriigiTiiii lii'lclly, wo Ninill roMirlot 
i|iiiilnllmiN In lliiw.li iiorlliionl In iniitinii nl' tiu'Kot 
null gnu inmint In ii linrlKiinlHl plnno. 

I >11 llio Hiii'l'ni'o (if ll null M|ilioi'o lol. (' iinil I' lio iho 
nuliniilli mill olovnllnn ilU|ilm'onu'ntB nf tlio gym ikiIn 


('()Ni'’U)i':N'riAi 



l,K4l> riOMIHTriVO »I(JIIT« 


V 


fmin tJio gun iixIh whit'h Iw iwhiiiiuhI hi Hit in u Imi'l- 
*iiu!iil filfUM'. 'I’liitii, it' u 1111(1 V iiru tlin luilitiiillt luiil 
('Icviitluii (tf tliu sIglU. !!?<(« wKli l•('«|>r>^t^ 1(1 lii(t gun 
r *«• (I 4- '>i)u I' ■■ (I 4’ «*)(', 

wlatrit fii luiil (I, vary Klighlly, (luitciullrig im ii luul m 
(S ccliim fi,5 I), W(i hIikII tiiko (ii »■ (It » (I ((tun* 
Htiiiit). Kiic gun riilutlun In ii llll|■liellnlnl |i!uni<, llii> 
gi'iK'i'iil ('(iMiitlitiiH lu'ciinic, iil'lni' lliii‘iit’l*(ill(m, 

(IK »■ —(1 4’ 4" /V 4* HtI)II 

— (I 4" (i)/((/i> “• (T 4- ('nT\ 
(I 4- (i),i *.(14- i\)f)„u — (I 4 , ,i)(iiit 4' /V 4- /<!•? 

4- -ifS)i' 4 

wlici'c I) Ik the riiiigt' cull cmrciil, ?( utiil ra nrc Iml- 
IIkIIc cull ciiri'oiilK (griivlty iicgli'cicill, ,1, Ii, Itniv 
ciiiikIiiiiIk (|(•l('l'lnlllcll Ity tlic gi'iunclilc tiiid niiilciiiil 
cliiinich'r ol' lliii ('li'cli'iuinignctlc KyHlcui, fU) Ik ii kiiiiiII 
IhikIIIvc ciiiiKtiiiil (IMI’il line In gliniml lll(■liill iiiiii iilr 
ciiitciiIk, iinil jilt Ih m kiiiiiII iitiKllh'c ciiiimIkiiI (((ll!W) 
iliM< In liciirlng riicllmi iiiul in ulr ilmg mi the I'lilui', 
Ncgicclliig (iiily iifi, Ilii'MC ci|iiiill(iiiK have iikk/ivk///- 
uliilr KtiliilliiiiK (iiKKiiinliig (I Mild I'liiigc lire cuiikIiiiiI ) 

II *• /„|0 - / 1,4 I 4- 

I' (i\i -i //(,(I 4' (ilf»,«(/»,i'( ~ i^ih 

a lii'l'c 


(I 4 inil'ti I' lip^ 4" .I I’ll 4' lirl^ ' 
f,.,. - ' 

(I 4 miiiH 4 /V + lit* + .1 fil) ’ 

di "* ^ (iiftii^i, 
fit •“ f 'i)lH,tTt. 


Inir II liiii'lxiiiiliil idiilic, ra •• H, kIiicc llici'o |k un 
vcrllciil ciiMi|imi(<iil nl' Inill, (r, miuI ra 'vci'c given 
iihiive hei'iiiiKe I he iIIkciikkIiiii |m iiIkii u|i|iliciilde In u 
verticiil iiliiiie.) Niiiiiericiilly ” .1 - Il4.!ll, II ». tl. IK, 
<' •>» I.HTI, mill I) 211 , Tn gel iil llie cliiinieler nl 
llie Klliilillnii hike .1 «» // « 11 / 2 . 4 , I'm«. I)ti:i.''i 
The ei|iiiillniiK iihnvi< (In mil liieliide lli(< elTeel nl' 
n|illi'iil dl|i Ir IIiIm elTecI Ik Kii|ier|inKe(|, iiHhig llie 
ii|i|U'ii?diiiiile Ihlii leiiK icniiIIk nl' .Keellnli ft A, I, we 
nliliihi 

II "< l),(17A(/|ff (j ,) 

c - tMI)7fi(/|ir (iiY^ 4' H.limf/ei - ^,1, 

H hell' 




fm 


nis * 

tm ll 


If ihci'ci \v(tce nil hciirliig rHelliHi nr nir ilmg llm 
lenn OOiWfm III Ii wiiidil hit mlKHlng, If the triiil 
cell ('lU’i'ciilH (III! iinl nfl'ecl. lime iif flight wniild 
he iniHKhig. Then h « /« '0,7, nnil If I ho (i|itl('nl 
Kyulem woi'e |tei‘feel, llie iiillldii’r III ii, (1,1175 (which 
Ik (11,454)2 (inN 17®), would ho 0.7 lUid we would 
hiivo II <" l„a *“ 0, 1.0 ,1 n (lorfeet Hight In iixlmiith. 
Hlinlinriy, If llie ii|)lleul syKlein were iierl'eet, I he (h'Kt 
(o|il|cnl dl|) toi'iii ill (• Wiiiihi vuiiIkIi, i,e., kiu ()'' ill* 
Kh'iid of Kill 17* in I).I075 » (0.454)2 Kin I7*ciik 17*), 
iiinl If Venliii'l hii'(|Ue ninl gimhiil iiii'ilia were not 
liroKeiil, lhi< H(<cninl eleelroiinignetle dl|i torni In r 
would viiniKh. 

TIiIk dlKciiKKlon, however, Ik ueiideiiile In the foh 
lowing Keime, Ii uKKiiineK Ihitl the eorreel llnle•nf■ 
lllghi linilll|dier Ik given hy "f 0,1145 p*. Ak 
lloli'd enriler. It Ik ui'ci'KKiiry to enlihriite Ihi' Klin|ile 
r.'Uigo eirciilt tn give n|ilhniiiii ri'KidlK over n koI n( 
liietleiil eniidltioiiK, kIicIi iik m fiimily nf piirKiiit 
cniWi’K. Ill doing iIiIk It Ik iiokkIIiIi' in miiellni'iite to 
n eei'UlIn exieni llie nhove ly|ieK nf eri'oi'K, hill il will 
(lot ho iniKKihle In iiiiike eMii'lly rorreel In iiiiy 
eveni, W'llhniil giving the niiiiiorleiil viiIiiok nf re* 
KiKimiceK Mdn|)led ill the Ihiiil eireiill, Ihe lypleid kIxo 
of till' lot III hilenil null verlleid ( 'Iiikk H eri'orK I'liii he 
Inferred from Ihe Kiiinniiiiy In Idgiire 211, 


V.fttIMKH M« 10,1)00 fT Kt*Nt Of KOtlOW 

* HOKIIONTAL 



ouriw Nuwmn IN «ACH ein IIIKKOK kakaiviu vtoKiANiof 
INNIH . KtKKlNOimAO} 

i mxiKMHtm 

l'‘l(i( lie gll (')iiKK II I'n'iiiK Ilf II gyre Mlglil Mgiilimt 

IMII'C (llir'llll ('lllllKC". 

II iiiiikI he e.\|ioeli'd ihiil nn o|dhiuilii ('iilihriitinii 
for inii'Kiill eurvcK will eiiUKOKlghl iiorl'oriniiiieo lode* 
h'lioriiie iinirkedly when the Kiglil Ik iikoiI iigidiist 
Kli'iilghhlliio eniirKOK, TIiIk Ik the eitwe,^“ 'Phe eliiirt 
of l''igiii'(' 21 kIuiwm hy how nuieh Ihe o|)llniilin I him 
(if lllglil iniiKl he lll'•rellMe(| in give the o|tthnuni tiino 


(’ONKIIJICN'PIAI. 


* 
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Ilf (llglif nKfiliiHl. Hl!*iii«lit-llni! I'tmim's, (fn iwli (‘i'll 
dill' iiiinilici' iiii|)ll"« Id all ii|i|)i>i)ai‘h iiiigla iif D” ami 
Hill (itlirr III ail iiii|ii-iiii('l! iuikIc af »()• aa imllculoil In 
II l,V|iii'iil I'l'll.) 'rid'ac (ii'c iiIho iiiijiiiixliiiiift'ly Ilia 
IM'iwiliiKi' I'mii’H 111 li‘iiil, 


yn'iiili Maa ,,. ut Maa 



Hiaofar*a( iv Maiea i^ cpi lauaiuiTi 
MuiY i[ lacaiaiiD to oivi •*! iiTaAinHi nati 

I‘'HII UK Ji. Kl'IllllltH (m'Iuccii (MirMlill iillll h’l litiiiciir 

I’MlItllTlIldllx. 

If 11 liliiliki't (it'lci'tiltiKi'llli'l i'liai’III/«, Well'l|(•(■||||l(| 
lljiiMi, III lUlaaliiu lidin |iiii'ai||l (•iiiii'ai'H In n>i<tllinciir 
I'liiirai'H. ti(i iT'ili<aluii W'diild lia |n•l•(■>«a|||y. 'I’lai lull'd, 
iliti'lldll Ilf II aiillal'ly lli'tltldiiH liiiHi'l illno'iialdii 
\Mllllil iii'nitiijillMli till' |ii|i'|)dMi'. 

5 5.T l)irr<>ri*iil 'I’lim'lia 

Td I'diii'linli' llila ai'clldii, Hid cITi'cl itii Ilia alulil do- 
alaii df II I'liidiai' III Ilia liirrat l,v|ia niiiy lia I'lilialilai’ail. 
'riia I'liiaKli'iil liirral, nii ahlali (lia ilaalaii iliaaiiaaail 
llliiH'a la liiiHaii, |ii>alliiiiia lia |(i|Mr< Ity rdtiitliiiia In 
iinliiiiilli mill alaviitldii.' Aa a i'dtiai'i|iiaiii'a of tlila It 
ana tiaaaaaiii'y In ilai'diii|idaa Hiilllalla ilatlaatldii liitii 
liilai'iil mill vai'tlaiii i'imi|idiiaiila. TiTiakliiu in an a|a> 
Viilail |ilmia df Iiatldii |a mil aita.v, mai Ilia ti'iiakiliK 
imllai'li ia fi'ai|iiaiiH,vala|m|aa, If, im liiantiiai limal, 
a Illl'lT'l la aiii|iidyai| In alilaii iiiia riitalldii la almiif 
a idiiKlliiillnai iksIm nf Ilia iilrarafl (InaiamI nf Ilia 
axlimitli rntiitlim alinnt a \T<rtlaai ntda) than a |ilana 

'Tima, II alKlii hiiiiil anil miii ait|{|i |Hir|iaMi||iiaiiti' In llii: 
liiilTi irala iiiiil |iiil'iilli'l In Ilia iiHlailitli |iliilia liinvaa an lliiil Itila 
ailiia Ti'liiiillia |mi'ullii| In lint itKlaiaiti (iliaia. t'')il’ llila mManli, 
I* I'tiaiam flxail In Ilia kiihn miiiI I'aanriflag I'nmN'I. aiinuthiK 
agnliialr u |inr*ail. aiirva wniilil alinw I lia jiiitli nf I tin l ia’gnt, 
lai Hin oniiijiiialni nf all fmaina, im aa iiniii. (CiMalitan I.IiIm 
M ini lull wllli fi’lgaiTi II nf C'liii|ilni' 4.) 


ill iiatlnfi Im aKtiilillalKHi la which the ginw niny make 
II ani'jjiMl I'ntatlna. (If the ejevatlnii I’ntiitjmi lx ^ 
aial the jilntie nf nefinti rntutinri l« 0 , then «lri ^ •• ciw 
A'r( win 9, ahi A'n «» alli a ena ima 0 «" ana .■I,, nna h'n,) 
'riTiekliiK hImiiiIiI lie hiijimveil hi aiich a watccnielun 
Inri'et, And the gyi'n aighi ia nnw alinjillfleil ahice 
all the tmil !« In tiie |>lmm nf actlnii, Hiit sllll ii re. 
dealgn nf the eleetrla alreiilt Is i'ei|iih‘ed fur gnnd 
results.* 

It has alsn ... that a turret lie Installed 

with llsiiximiith rhiMi liielliied at mi alible nf Irt* with 
llie Imrixnaliil {tn hii|irnve alreraft iierfnrmaiiee), 
A«idii the sluht will sii|)|)ly wrnan halllslles iiidess 
Siitne enriT'ctInii Is iniide. Tim iialee |irn|insal nf 
teeilhiK /i'l, if)* hisii'ad nf h'n iieliiidiy ulees exeel- 
leid reHiills,*''' 

( nnslderatlnii nf the twn c\mn|ili>N idaa’e shiiws 
the need tur lliealnsnsl inlegi’aflnii nf iirininneiit and 
lice eimii'nl design, Mnreia'er, since a I'haiiHie In 
iniiKKle T'clnrily atid liiilllslle I'nelllclenI nf the uininii. 
iiltlnii may eidl I’nr a redesia;ii nf ii sIkIiI, nnlmini'i' 
nnist alsn wnrk elnsely with ai'iniiiiu'iil inid fire 
(‘niilrnl It |irndiii'lInn and ntlllKidlnn seliediilen are In 
He elTeelH'n, (tihi'l'wlse a sei|imnee nf amdllli'allnii 
nr iiati'hiiiK n|ieral|niis lieenines imeesNary, 

Va (miONCOIMC MKIIITM IN I'HilimiN 

'^■''•1 Sillipllfil'HtioMH 

Heemisc nf the iTaiiciil inmmm'erlnK "f a llithter 
dnrliiK mi iillimk, It Iscvideiil Hint Hie nidy |)i'liml|)le 
mas III limal nii alileli n sluhl I'nr a lluhli'r can lie 
liiiscd Is ihiil df the KyiTiscdim, Hlime the kdiis are 
inihiled liy kiicIi naiiieiiverlnM:i rules reliillee to ilm 
^nn immiil dn mil even exist. Tliere is iin reasnii 
why the sinule nyid slKht desi'illied In the imevldiis 
seelhm rmiiml He used Imiiiedliilely Hy imrsidl idr- 
I'lTill, As a iiiiiller nl liiel It Is jiiissilth' In shaplify 
the eh'i'iiils nialeiiidly. In the Ih'sl liisliiiiee, slin*e 
Ha- elassleid llgliler always llres within a few di'tjrees 
III Its direetinn dl nidlldii the dilTereiice Heltijf due 
til aiiitie df iillai'k of the kii'is ii fiilliiws tliid mi 
nlldwiuiee fur trail need He iniideaiid llial the Halllslli! 
mils and elreitlls may Im deleted, lleemise nf llie 
dlvItiK mill Haiikinx ■< In pdhilless In leave hi the 
Ki'iivlly enll inid elrenit slime any iiiiails with refer- 
eiiee In the fl(i;liler wiiiihl He hi eleviillnii errnr, Next, 

It Is III He expected that lime nf flight pnidnceil can 
Im mmic ipille aecnratc fur twn rcasnim (I) illrcctlmi 
nf fire with respect In the nircraft may Im properly 
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ticgloofwj, Hiid (8) citlilirHliiJii I'lir Hh> fttmidurd piii‘« 
Millt cmw HUtidk wti l(n iiiKiii> nlid will liidd, hIim*o 
fliiw |jio fi'jii‘k!tig MltimtUiu wifli w[d«‘li ilio 0Khn<r 
iniiMt CDiilctid fflii* CHw dl' vdi’niiM OgliH'i' on a 
I'lirvi'd ('(Mim' Ih cMamldcmi In HcH'lktii fi.d.O), Allu- 
niin |•(wl||fK fmiii it k,vI'h Hlgtit 

iiiMlnilt'd ill II lixlitcr, iwii'tlcidiii'ly In vlna uf liii'go 
Nlw'iif (lie (iu*)t(>t inid tin- IiIkIi lii'i'iwitvi-i- uf tli<> li,tli(,.|-, 

I III- iilM’i'iitlniiiii lil'nIdi'iiiM (if Iriickltin Mild I‘i«iikIiik 

iilii Kflll iiri-Ni-iil, III' i-iiiirHi-i 


5.n.2 


(iHlibriitioit 


I'll I’lilllii'iitc till- IIkIiIi-i' nluhi " »iti|i|ii>ni< (I) tin- 
Hlulit triiiinli-iit liiiM (li-i-iivcd, Ci) tin- inijti-i IHi-k u 
K tl'Ilinllt-illlC l-|ll||■M(-llt l-IIIIHtllllt H|ll-(l|, (M) iIm-IiiiIIi-Im 
li-i'Vi- III till- dlr(<i'lliiii III wlili-li I In- IIkIiIi-i' In II.vIiik, 
mid (I' nniKliiK mid tnii-kliiK mi- imit'i-i-i, AIM MH 
ImlliNtli'N will l-i-iiHi-d {i',i •» 2 ,S 7 tir|iH mill f'A ». II. nil), 
Till- I'liri'i-i-i li-ml A l.N tlii-ii kK’i-ii hy i-itiiiitiim (M) 
III'I'lin|ifi-i '2 iiiid In 

nIii A •»'j nIii It •• n|ii It, 

i 7 r„ -f 

Wlll-ll- V, IIN IINIIIll, In (l„ 17 « (I'nd-I'fl ll 'I’lll-llllll-lll'. 

fllulit iiiidll|il|i'i In iililidiii'd liy Iiini-iiIhh; a In lln- 
i-(|niilliin nt till- nIkIiI, 'I'IiIn In tin- iiii-iinliiK iil' nill* 
lintlliin. W'l- liiivi- 

A 

- II.i 

M.v iiNi- III' i-vidi-nl (-i|iii-NNiiiiiN fill' Mild A IIiIn Im-- 

I'llllll'N 


fm 




(I'd 


'f 

\ i'„ I (7' / 


4 ti/d'r I’liN It \ 17 ) 


wlii'i'i' / «• 1/ I. t'imi|Miliit|iiiiN IimnimI nil (IiIn 
l'"riniilii nIiiiw (I) iliMi r |^ |■|.|||,||.|<„|,|v Ihni-iinIiIvi- 
IM IIk- n|i(-im| III' (III- IIkIiIi-i', 17, I'lir n «. '(|, |:| ((|,|„ j,, 
nirlniiiiic Niiicc In nut In In- mi lii|iiili, (8) llinl 
viirliitlniiH In (I iiriiiind II. til iih- itiiln- li'i'i-li-t iiiil, mid 

(d) llllll llll'Cl'IlNI' In lill'IKI'l N|ll'l'd lllll|itllllll>N till- t-ITl'I'l 

nl' ii|i|ii'iiiii'li iiiiiili- dmi Ini' liiNi iiiiKi-lN mil- i-iiii 
I'nlli’i'iilriili- nil lull cniin i(|i|ii'nii('|ii-M), 

Avi'I'iikIii« Willi iv»|j|.|.| III iImini. viirliihli-N w|ili-li 
(-iiiiiinl III- iiM(-d iiN liiimlM, I In- l'(ill(m inK Inhli- for 
fm op* In III ill- lined, 

'riie lime III' IIIkIiI iihi-iI liy Hie uyHi In InveiNi-ly 
lii'iiiiiii'lliiiiiil In llie Hiiniii'e iil' ilie i-iirreiil i In llti- 
mriKei-nll (Heelinii The |mi|>ni'llmnillt,v iWitir 

K In, in Him, it I'lnielinn nl' 7’, a, wliem f In (lie 


timhieiit l,emiH-mfme of the enek|iil, I i In detei-mlned 
es|M.i‘linentitlly."« The doNlKii ijinlih-m, tliei-efm-e, 
In id cliniiNe i-eNlNlmn-eM nii tliiil „„t In hn e|iii«t tn 
A'(/5, 1 \ ff) '('* UN iiiiNNiide. The dfitnllH need nut he 
{mi'Niied, 

Tnmi,« 1, Avernne ii|itliiiinii llmi- nf flldlii fur fjithinr 
K,vi'<i hIkIiI (r, fi) fw-itiiitilN)], 


IhillKe r 

(.VtinlN) 

21)11 
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IHNI 
NtMt 
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I.M III) 0,8 


11 . 2-211 
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II,■ll,-) 
II.IIN,-) 
itiiin 


0.2111 

n.-iiiii 

ItllM 

n.MNA 


lh-N|M-eliilili' l■eNll|lN (-nil he ni-lileved hy Niieh eidl- 
hiiiliiMiN ill N|ille III ilii- iiveiiiKliiH; ami lltlhiK In 
A' l-’iii' (-Miiniile, I'm- i-iilllii-i' D.fll) AIM MK mit. 
mmiitlnn llie miixhmim eiTni- In ilie |ihine nf m-llnii 
In nf llie iiiilei- nf 7 iiillllmdlmiN.*' (TIiIh In imf Ihe 
Inlid ('liiNN It errnr,) 


n.n.'i 


i»r 'riir){4‘t CoiirMi- 

CIlirvHilirr 


A lltthler mi-leniilaek hy iiimlhei' flulili-r at Hiuiie 
Nlniill inntle nIT lull will fi'ei)nenlly iilli-m|il In lii- 
ei-eiiNi. Hie illliiekei''N delli-elinn mid' make IiIh iilinlliK 
limre dillleiill hy hmikluK im Nlee|ily iin iiunnIIiIi- In 
ei-nNN Hie iilliii'ker’N hnw. (The i|'iiairy mny iiIhd 
dh’e nr allem|il in iililixe IiIn |n'n|ie|lei' wiinIi,) l-'iir 
iillm-kN In Hie rear headN|ihere, a IniiKer lime nf 
IIIkIii iNiiivded iiKiiliiNl Hie elrenliir liii'Kel tmlli iliini 
In rei|iilred hy Hie reelllliieiir tiiiHi. The reiiNiili In 
that lie- Iriieklnu rale a In Hie niiiih- iii n (tlvi-ii IiinIiiiiI 
Inr the ein ved |iiilh mid I'nr ||ie liinxeiil In Hml |iiilh. 
Uni I lie Ineiirvlnu al Hielarttel eidiN fnrii Kreiiler It-itd. 
Ileiii-efm iiiiihI hiereiiNi-, TIiIn elTei-l eaii In- liemaie 

Niraled iiiiidylleally,"" The I.. ri'(|nh’ei| nf 

ean he fmm ill in -20 |,i-r eeiil, Uiil Iheermr 
Inilnei-d hy iiNliitt 11 1», ii|i|n'ii|irliili- In rei'liilneiir ihiHin 
iikmIiinI i-ni'veil iHilliN rarely i-xet-edN ll milllradlaim 
fill' i'X|M-i-|i-d eniidlllMiiN. 

A.e.t tif AiihIp of 

AUiirkt Hkid, Slip, OII'mM CJiiiia 

ll will lie reeidied frnm Ht-elinn ihlhi Hiiii 11 lldliliu- 
idlnl iiiinlntt hy eye miiNl nmke a Niight iilmhig iilimv- 
miee iilniig Ihi- median line nf IiIn Nlgiil In neenimt i'nt' 


CONIMDKNTIAI. 




i.K4l> COMIH'l’ilVO MIOtfTN 



tlio nnglp of fittiM-k of l!l« Tim gym wiglit In* 

ttluduN Mm t-isi!i|Hi(iUli)rj of MiIn offoid.'” In fiitd., a 
gyro nlglit will glvo tli»» klnoinatln liollooMoii mgard- 
Ic'HH of skill, sll|i, or guns ilollliornUdy olWf at any 
iuiglo, ns long as a path Is (iuwn as illiUaMsI by por- 
fiHit (rni'kiiig niid ranging. TIds, In Itsolf, Is a major 
Improvoiimni ovorayo slnHidiig widali iimsi la* <|ona 
from a rUuudy liowii alrcrid’l. No domnasi ration of 
llio point Is tamdod sinco a fighter In siieli a situation 
ran be tliongbt of as a sireelid ease of a turret In a 
bomber. 

oTiiKit Hiciirrs 
» 7 I Tht* K-B 8iKiit 

I be K"H (deetrleal sight iras iisetl to a Ihidteii e.\- 
lent in the Marlin uppm' liirrei of tla> H-'il during 
World War II, It Is also of the tnne>of-fllght 
angular-rale type and, like the K-fl elass, measures 



rales relative to the gun platform Instead of relative 
to the air mass. However, histead of using a lae- 
elianlral elreull. It eoinputes electrienlly, geiawaltag 
appropriate voltages, ullIlKing attenuator elreidls, 
iiad eniphiytng iiltlnadely Its 1 * 01011010(1 voltage (ait- 
pills to dlsplaee Its sight line laterally and vertically 
by iianors, In geia'rni, It will ladiave like the K-i'l 
In that fidse rales a III be generated when the bondter 
yaws, |dtela*s, or rolls, and la that ils deeoinpiMltlmi 
of d(<lleelloii leads to rather large errors at high eleva- 


tiuns of fire, From the point of view of Inputs ami 
oiieratlnn It Is nineli like the K-I3, A swlbdr permits 
Mie tlme-iif"flight ealihrntion tn lai redneed hy It) 
per eent tn eoinder, In a tdanket fashion, piirsiilt 
I'lirvit iittaeks, Tlie nieehanlsm will not be eon- 
sldeiH'd In detail, lait It Is worth whlht knowing, f.a* 
possible airpllealhms, thnt Siieli le«hnli|ues have be»>ti 
W(a'k(*d (Hit, 

5,7.2 Oth(«r MfithodM of Gyro 
Control 

• iyrnseopes inny Is* used in lire* ('(Mitod In eomht- 
nailoii with forces other than eddy I’nrreids, Two 
ilKTereid sehemes are shown In Figure 32 on one 
turntable. The nieeliaidsms slionld he seir-e.i(t)laaa- 
tory and are set up for performamM* In asiimdh (aily, 


5.7..1 


Gri iiiun CJyro SlghtN 


The major (leranm gyi'(s4(-ope sights were the 
K/’lt), I',^11, h,y, i2, ami K/IA, The FX tt) Is a shigh* 
gyro sight with a mirror on the gyroscope to delleet 
the line of sight. (Tin* ray from tin* reticle Idts tids 
mirror iMtrpeiidlenhirly In th(* aeiitral posithai so 
timi there will be no optical dip.) The K/HI |s a 
single gyro sight with the gyro unit remoto friaii tho 
sight heinl. I'he optli'al system Is IherefoiM* indn- 
ated liy motors tsaitrolled hy a I'ollow-np systcmi. 
'I’he V/AVJ Is a twin gyro sight InstulhMl In fighter 
alrerafl (I* WHIM), Me3d3). The twngyrns are plaeiMl 
aft, one being miinnted with Its asls parallel In the 
longiindliad axis (tf the idreraft and the (dh(*r with 
Its axis parallel to the verlind axis, Fiiellna dash- 
pots are provided for smoothing and the gyros nw 
further eimslraha'd hy springs. Ilym delleetlon Is 
picked olT hy lliiy p(deittloau>lers and the lead Is 
eompuled el(.etrienlly. A servu drive, employing a 
very small two-phase amtiu', supplies iindhai to the 
opdeal system, {'I’lie iCeIss leehnl(|iie of whidlag 
variable |adentloin(*ters and eerinin other com¬ 
ponents III this sight are wi*ll worth kiH*plng In mind.) 
'I'he V/A Ift Is a rennde shigli* gyrn sight , 'I’he gym Is 
eontridled by ereethig enlls aad Its supporting ease 
is driven by a small amtor. Tlirmigh a IlmtHiMllght, 
pidentlnmeter the angle tlimiigh whieb Mie imse 
fiirns Is made proporthand tn the lead, The sight, 
pnriuneler Is t),U!l. TIat pnsll.lou of the ease Is 
transmit ted hy servo to the sight head, A (loliu'liied 
hday of high sensitivity Is used.''"* 


rONFIDFNTlAb 
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i5.« 

Tilt! iiiti’mlKctldu, HiH'litKi S,|, ilitfinoH litutl ciiin- 
ptitlfiK hIrIkh n« ilovliVM wlili'li iniiltlply llm lUiKniitr 
I'Hft! t»f till! lino juliiliig Kitii til (||l•^t^^t liy mi itptil'tiiii'l" 
nti! tliiio-iif'fliglit niiilllpllor tn f(Pt mi OMtlinitto nl' 
klnointitlt! ili'Hortliiti. Hullliitli' ili'(li'i')lmi Is M<|)iimtoly 
olitiiliioil miti I'limliinml with tlio klnomiitlo lll<lll•l•ll<.m, 
Tlio nlKlitH oiiiihIi Ion'll iiodlort tlio riiP' of oIiiuiko of 
ruiigt! (mill HO omiJMit oMtlinnlo I'lttnro iuiiko woII) hut 
limy liiivo It miltiihly oIumoii tliiii'-nf-IIlKlit miilll|illor 
to mnolliimto thU iiltimtiiiii. Tlio niiiiiior hmi only 
liiilh'oot l•llll(l•ll| iivor dll' lino ul MlKlit olnoo ho onnthilM 
Hilly tho Kiiim, frniii wliloli I ho lino nf hIkIiI Ih iIIm- 
|iliiooi| hy till' litooliHiilHni. 

Tlio ili((i' 0 HMliiii Ilf Hoot Inn /1,2 iIIhiiiIhhoh Iti lolly oiiiiy 
oyo oHthiiiitliiii iiioIIiiiiIh IimnoiI iiii tlio riiti'-tiiiii'|ii‘lii- 
olplo. 'I'lio AVo/i/imit, .l//t', mill .l/./«nvi./ .S/ioo«/ 
liiotliiiilH iittoiii|it III iiialto, III II iiillil wiiy, n ioinl 
oiililinilliiK hIhIiI Hill Ilf tho Kiiiitioo hliiiHolf. 

Hoot Inn 5,;i oiiiihIiIoi'h tlio llllllol•|>'hltf llioniy oniii- 
iiiiiii to nil typoH Ilf Ioinl oiiiii|niliiiu i^lKht!*. Dim to 
trnokliin; oi'i'oih tho into |ii|nil iiiintt lio niiiihiIIioiI 
liotnro iii'liiK iiw'il, Tho lin»ilo oi|i|iitinli of IIioho nIkIiIii 
in illMoiinMoil IIii'iiiikIi tlio I'ollnwhiu iihIiiIm (I) tho 
liitoriirolnlliiii of hiiiiiiiIIiIiik an tho iiohoomh of liikhiK 
tin o.\(nnioiillnll,v woIkIiIoiI iivoram' of all |iiini million 
III tho IriiokliiK riilo, (2) tlio ilnni|ilii|ii; of onollliitooy 
friiokiiiK ori'nrn, (ft) tho ostiniit'litinl ilooiiy of fnino 
loinln (iiiiil nlowlitK tiiiil liion iIohIikiioiI tn iiiIiiIiiiIko tho 
ilooiiy ihiio), (I) tho mii|i|lllonlIon In khIiik from im- 
ollliilory ninlil imlnliiiK oiinin In kiiii |inlntili«i; oiToin, 
(A) till' inomiliiK of ii|H'i'nllniinl ntniilllly, (It) tho ilo- 
Iny In tho nluhl'n |ironoiilnllini of loml, (7' llio foolmn 
iifToollilK tho oliiiloo Ilf tho nljtlil'n ninoiilliltiK |tiil‘iiiii- 
olor, mill Ot) tho miiiluKiio holwoon nliloil IriiokliiK 


iiini loml ooinpnthig nlujlitn, Tho nootlon ooftoiiiiloH 
with it illaoiinnloit of thnn-iif-flight oiillhriitliin mid 
till! (Jlnnn H oi'i'ni'n of nluhtn In (toiinriil, 

Htiotlon ft, I illnoitnnoM tlin iiioolimiloni Mlfjlitn of tlio 
Hporoy wiion In nnmn tlotiill. Tho lmll-oii(j« mid onm 
oironit tliiit Holvitt tho |iriihloiii In Intllt up from flrnt 
piiiioi|ilon. Hy wrifhix nut tho ooinploto night nijim- 
tloiin (l•(lllHlnllng of thnno for tho kliioiniiilo ilollootlnit 
oiiiiipoiioiitn, thnni! nf tho hliioprilit Imllintlon, niid 
thnno giivoriiliig t ho mot Inn nf llioiiptloiiUyntoin) niiil 
llio noliitlnii of tliiit nynlom, tlio oiiimon of (’Iiihm H 
01‘inrn ini' wgifgiiloil hitn mioli oinnpnrtinoiitM iwi 
iiogloot Ilf oiirvuliiii', gini roll, fooilhnok, lunl Inlor- 
oiimigo Ilf liiilllnllon. 

Koollon ft,ft In ooiiooi'iioil with Hliiglo-gyriinoiiiilo 
oilily oiirroiil nighin, Aflor o.v|iliiliiliig how ii gym 
iiiiiy lio nnoil to niooniiro khioiniilio iloMoollnii, tho 
nolioiiintio ilotiilln of tho olootniiniigliotlo Nynloni, tlio 
o|illoiil nyniniii, mill tho olooliio I'lri'iilln nro givon. 
Tho inrliiHoii In tho niglil'n piiiiiiiioloi’ iiinl tho plio- 
iinnioiinii of opili'iil dip nro oxpinliioil. I■'lllnlly, tho 
l•olnpHnonl iminon of ('liinn H oriiirn (onlilirnliiiii, 
opili'iil dip, olooli'Hiinigiiollo dip, olo,) nro rovlowin! 
ill niiiiio dotnll, 

Hoot inn ft.II |iiilntn out lliiil only nIghIn of tho gyro- 
nooplo priiii'iplo omi ho iiw'd In llglilorn, Tho oiill- 
liriilloii Ilf Ihiio of night In iiinro olToollvo llimi llnii I’nr 
n fionilioi''n night niiloo llioro In only niio dirootlon of 
Hro niiil nhii'o hiillinllon inny ho iioglootoil. Thin 
onllhriilloii in givon, Tlionoollnn oniinlilorn Iniolly llin 
priililoiii of llghlor vorniin llglilor {onrvoil Inrgot pnlli) 
mid till* roiliihlllly of kliioiniilio loud OHinpiilntlnii 
will'll tho llghior’n giiiiM nro not pniiitod hi tlio iliroo* 
lion of night. 

Hoolloii ft, 7 niippllon hriof doni'rlplliilin of tho 
oloolrlonl night iiinl viii'loiinOoriiiiiii gyriini'opionightn. 


('ONKIDIONThVh 







ChMptiir 6 


CKIVTRAL STATION FIHK CONTROL 


INTKOI>|ir.TI()N 

ri.l.) liiid IMMiitlviiiiUifrcH 

( "'li'riNTIiAh HTATKiN' llri' riiiili'iil ['('r'C) Is (III iiriiiii* 
.J iiiohl syslcm in wlildi n Kitnnnr liit'iilcil m u 

hIkIiIIiik sinllnii In iini< |iin't id' ini iiit'nufl ... 

nml liiv KtiiiH IncMliMl in m IniTnl itl sninn iilln<i' pin-t 
III llinl iih'i'riiri, I'di' dll' M-'il) iili'|i|inii>, I'oc i'\iini|i|i*, 
dit'i'i' Mil' Inn 2 X II,All ii|i|ii'i' liiiTi'is, hvn 2 X II,Ad 
iiiwi'i' liiiTi-lM," Mini iiiic 2 X ll./WI, I X 211-imn liiil 
liirrcl. I Ill'll' nri' iilsn Ihi' sIkIiHiik Hliillniis; n 
|ii'i|i'sImI sliiilnn In llii' ihihi', a ihiicniKlil iil inlililli' 
ln|i, livn Iii'iIi'nIIII siili'>li||sli'i' sliiiinns, anil a lull 
(M'iIcmIiiI sliilliin. The I'linli'nl nl' ||m' liirii'Is liy llin 
nlnlilliiK Mlnllniis Is lli'\||i|i' mi liiiiiiiiliiiil ri'iilinn 
III I’i'iniili' uniini'ry, 'I'lii' inn ii|t(ii'i' inn'i'ls iii'c inH’ 
li'iilli'il liy dll' niiiM'i- KlMilnn. Tim I'uiwmi'iI Iinvi'r 
liirri’l Is nmli'r |irlinai'y nnsi' I'nnii'nl anil Hi'i'niiilain' 
IiIIhIi'I’ riMilrnl. 'i'lm n'm liaii'i' |» alsn I'nnirolli'il liy 
dll'Inn lillsii'i's, Tim lull liii'i'i'l Is iindi'i'iM'Iniaia' lull 
I'liiili'iil anil si'i'iiiiilai>' lillsli'i'I'unliiil. I'dniiiry I'nii- 
Iriil iniisl III' I'cli'MMi'iI lii'fni'i' si'i'iinilary I'lmlrnl Is 
niii'ciidvi' 

l^''"i"li.. liMs iniiiiy aih'iintaK''s, Anmiijt 

llii'Mc may Im lUli'd (|) ^iiiis ainl (tiinimi'H niM>’ In* 
liii'idi'il III dll' innsl I'lli'i'ds'i' |msidnns Ini' rn\'i'i‘ii|i;i< 
and Ini' \'isliMi, |2| Inss III' a hIiiIIiiIi iIim'h iinl nmiili 
liiss nl dm itwiis, (Hi dm I iirri'lM niiiy Im Miiialli'r a ml an 
alTiird li’ws iIimk nii dm idi'iiliiim, (I) iii'i'HsiidKidlnii nl' 
dm idi'iiliiim la sliii|illlii'd, and (A) dm lliiiiiu; nf dm 
ginia dni'M iini disiiii'li dm Inii'hlnu 
I III dm ndmr liand llmii' ai'n i'i(iinlly ii'iil dlsad- 


*' I III' Kysli'ia Is I'liiMiiiltli'il III M|i|ii'idntti'i' lil'MilsilImm 
('iivi'inKi'. If Mil iidiii'klnij iiliini' hIiiimki's Iii>imIh|iIii'|'|ih dii' 
nniM'i' Kiiiis iiiiihI I'ntimi lira lanl ilii' limai’ kmih* liilm nvi'i' 
Hliiiiilil llm limi'i' KIIIIS III! Iiiiiiiliiil ill dm witiiiK mIiIk, h« IIii'V 
iiildlit wi'll Im nlii'ii dm iilriiliiiin is aiali'f I'lmi'illiiMn'il ndimli, 
dm diiiii ili'lay In Ih'IiikIiik llmni In Imiii' In nnrii't'l r|i>||i>i'diia 
)iiisldiiM limy III' si'i'liins. 

M3 


viiidiiKi'w. AniiiiiK dmw art' (I) an addidoiml nni'- 
l•lmdlln Ini' iiiiinlliiy dim In (Im itiali'i'iid illM|ilimaini'id 
nl'siulK Him and kh'i Him iiinal Im nnnli', (2) Ini'Nlnn 
luid ImndliiK '•!' dm iili'i'i'iil'l slnmliii'n may di'iislli'iilly 
lni|ialr liannnnixiidiin, (H) rnlidlvnly imayy and 
i‘nni|ili'\ rnllnn«ii|i sysli'ins nl' I'niili'iil aiHi imcilnd,’’ 
mid (I) dll’ di'liiys nl dm l'nllnn'«ii|i syslcnis ihii // Im 
Mi'ilniiN, 


rt.i.i* LIi'iiiimiIh of Kir*! 

CiMilrol S.VHidiii 

Tim laisli' I'li'iimiilH nl' dm ni'iilral Hlallnii lli'n cnii- 
Irnl syMlcin nri': a sIuIiIIuk Hlallnn, a l'nllnn-ii|i sys- 
d'ln, a liiri'i'l immi'd li,\' dm Cnllnn-iiii a« dlnlitlnil liy 
dm slM;|idnK Miallnn, iiml a nniniiiili'r I'nmmcdiiK dm 
sIkIiIIiik nliidnii and (iiri'i'l. Tim I'nmimtnr ciiiihi's 
dm Klin liim In dilTi'C I'rniii dm hIkIiI Him liy an mi({li' 
jn«t lai'Ki' I'lnaiKli In i‘nni|ii'n»iili' I'nr dm I'l'ladyn nin- 
dnii nl' dll' lmH:i'l diii’liiM: dm tiiim nl' IIIkIiI nl' dm 
lailli'l, In I'lanimiiNalc I'nr dm dli'i'i'ni'imi' nl' dm Imllnl 
I'fniii a ali'iilKld Him idli'Hadfd In lialllslli' nlTi'i'la, 
and In I'nmia'iiHiiii' Inf laii'allaN. 

Tim I'ninimli'i' fi'i'i'K i'w nniitlinnaiH lii|illtM nf [ai'm 
•'III rmiKi' anil lidni'al and I'l'illi'id li'imkliiK fidns 
llniii llm Kllliimf n lin, liy ki'niiliiK dm Iiii'ki’I, siiiinimil, 
'snjs a iinn'iitimimti'i' |ii'n|mfly, and liy ki'i'|iliiK dm 
lai'Ki'l I'i'iili'ri'd, I'anscM Iwn n.Vl'nsi'iiim.s In smt ii|i 
|•l'('('(•al*inllal lni'f|i|i's, Tim i'nni|mti<i‘ iilwi ivcnh'i'a 
dm iiMinnidi and i'li'\'iidnii nl' dm alglil linn aidn« 
madnally liy Hclsyns id llm Hl«lidiiK slntlnn: mill, 
Hnidly, inccivi's aldtndn, ti'inimndiii'i', and iili'simnd 
I'lnni a liaiid wi ii|a'i'idi>d liy llm inivluiiliif. l•m'ullnJ^ 
and dm liasln halllsdns nl' dm aninniiilllnn imnd iil'a 
IniHt Inin dm i'nni|ailni‘, 


'' I III, at'ali'i'diiK fiillinvaiii i'i|iil|iiai<al, llii> M-'.lll iiriiitnai'iii 
liistallMlIiiii wcIkIis H,ldil |li| ttlM'i'i'M* an liwlallallna mai- 
sMIiik af Uva Miii'llii ii(i(m'I' Iiii’I'hIs, tttii Mitfi'i'y Imll liih'i'ls, 
laal aai' (’nasaliitali'il tall dmi'i, |ilas llva K-N sIkIiIn wniilil 
ttalKli 4|dl* 111, 


CnNI'IDMNTlAI. 



IIAJIIC: TflKOKV 




fi.i.i Htmtrlfition of HiicuMMion to 
SCI! €oitiptit«r 

111 (liln I'liii|»tt'i' till* iiiUiitu (if tliii type* 2('ll I'oin- 
jiutMi- uwitl III tlilH Mystwii will lin Niiidlitl In dniiil). 
Th« tmitmi'iit In tluMiintlml tuiii Ni'ln>iim( li* l•lltlll>l• 
than mwliHiili'iil, 1’li»< liiipiirtHritiiiHiNtliiii i»l‘ nvi'i'iill 
Jli'lfiiminiiw* nf tliii giiiiini|'.t|(|'({i.f Kywii'iii In nut iIIn- 
niiNNiHl, TIiIn In |)ru|it«Hy h niiiltcr ul' I'laliurnlo ax- 
IM'iiiiiriitatliiii liiitli III tin* nlr ninl In tlm lalaii'atiiry, 
Nor an- t'liiiNliliirntluiiN In tlio Ini'Kit nim'Ii hm l In* iliiNlitn 
of rni'iniifloiiN rur nnixliiiiini anti niuNi I'fll/'li'nl l!ri>- 
liinvi'i' I'livamnc ul’ llii> atiai'k l■l'(tllln aniniiil lhi> 
Ki’oil|>, iiliil till' Nii|i|iiii't Ili'i> in'iililniii i'uiinIi lari'll, 

'••2 IU.HH: THKONV 

«. 2 .i '1'riiJtM'tor.v Kf|iiiitioiiM in 

Vrrlor Ponn 

Till' lypi' 2('ll I'liniiiiili'r ((li'iii'inl I'lli'i’lrii') hh- 

Niiini'M tliiil III!' ini'Ki'l iiiiivi'N III It nIi'iiIkIiI lliii' iil 
l•|||lMlalll HiH'i'il ilnrinu llif ilmi' ul' IIIkIiI ul' ilia |iiu. 
Jai'llla, || In iiaaaNMiiry Iuii'I'iinI Ilia ilallai-linn tliaury 
ul <'liii|ilar 2 Ini' IIiIm nIiiihiIiiii In a.N|ilfilli iii|ai|iiiili<ly 
Ilia I'lllii'lliiniiiK nf Ilia auin|iillar. Tlia iiii'IIiiiiIm n 
Vi'i'liir iilKi'lint lira liiiwl Iililil'n|)i'|iila,"“ |' 


ftliii (llNianao Iwtwwn gim anil innjiwtlla), and Du 
(tlin (IlNtaiiaa liiitwaaii ilia olM'rv'ar-)ii;iintiai' junl 
|n'njfit|||ii), 

Till* I'linflaiiu'iifal a(tiiatli.n nm'il In iloNlKiiliig Iho 
fomimtar iiiny ha nhialnail raiullly from tha flHEiiru. 
Kvlilaiit ti'IniiKiilnr ralatloiiM lira 

P *• R •+• 0, Di/ - Dll 4- A, un • Vi, •+• Vf/, 

Da ■« R - t/Vi/, 

wliaiii (f In tha tlnia nf IIIkIiI, nnd n„ In Ilia Npaad nf 
ili'jairtiira Ai. Nnia tlmt llicNa lira Ntilaly Iriijai'lury 
l•llnHldarllllnrlN, Tlia |iraNanai< nr almaiiaa uf a larj^at 
In Im'laviiiil, Hliira 


ii'i. 


+0). 

Ilia iilinva I’l'lMliuiiN aiiinliliia In ylald 


wliarn 


Vn « y-.Di, I h ^,Q + tv 


(I) 


i/.i 


,h • I. 


Aiiiniliir HiilliMilf nnd 
Purtiliint ('oi'm’liniiM 


t’lill lll'i I ItllUKi'N Ml I1'lli"l!i KI||||||.|V 

Klgiil’a I nIiiiwn I ha Hliiarl rana;a (dlrliniaa I'nvarail 
III Ilia all' niiiNN), R, ninl iha anriaNiiniiiliiiK Hliiaal 
annrilliiiitaN, P fiiiaiiNlirail iiIiiiim; ilia lliia nf da|iiirliiia 
tn II iinliit dllai'tly iilinva Ilia |irnjaai||a), nnd Q 
(iin'iiNiirail In n vartlaiil uliiiia),'' |l iiIhii nIiiiwn tlia 
to<o fill lira raiiKaN iianiliiir tn rainnia jtininaryi D,, 

" tfait, vimtiii'N nni'iy tlia Niitii«iri|it, I, 


It In iiai'aNNiiry ln|iiil IhiIIInIIi'n mill |iai'iillax rlaiirly 
in V law, Tniln hii, liilrinliiaa I wii vaaliii'N, B mill 
anrti )U’riiitiihi'iiliir In Ihr nniulf I'l'lorilj/ Vn. Tha 
IiiiIIInIIi’ fai'lnr B In illiai'lail frnin Iha liiira iixIn In lha 
lii'njaallla, || liirlinlaN hnlh li'iill mill ni'iivlly ili'ii|i 
mill NiihtaiiilN III lha KMii Iha tnliil liiilliNtla ilallarlluii 
mittia {Minin' alTarlN niii'Ii iih nhiiliiKa Jinii|i mid 
dl'lll Ilia nritlaali'il,I Tha |iiii'iiIIiin saalnr P'*' In 
nhtidliaili ill lha IIi'nI IiinIiiIii'I', iin lha |n'l'|n‘iiilh'iiliir 
fi'uin lha NlithlliiK Nliillnii In lha hura iinIn, Tha iIIn- 
liiiiaa li'iiin lha khii iilniiM' lha hni'a hxIn In Ilia iniliit 
nl inl^lii uf B In i'iVu nhara ci In In ha ilatarniliiail. 
Hlinllni'ly lha illNtmira finin iha |j;nii iilniiK Ilia hura 
m'sIn III lha iiulitl uf lariiiliinllnii nf P* In i'sV,,, Ciiiini'. 
i|naiilly 

Dll « P’* I (I'l - I'dVii T B. (2) 

11) nmv, Ilia vi'i'ini' (I'l — /'kIvu ix iiinvail |mriillal in 
IlNi'lf Nil IIN In aiiimiiila finiii tha NlKhtiliK nIhIIuii, lhaii 
P* inny ha innvail tn Juin (r, - r»)v„ tn B. TIiIn In it 
Naaiinil liilai'lilatiilhm nf P* miilar which It Nitl). 
lattilN nt lha Ktiii lha |mriilln>i iitiKla A„. Tin* tniKlaN 
Ah ittid (\(( lira anllad I lia nii^iihir ImlliiiHt' mi'miiun iititl 
till' ntif/ii/nr mrfvli'on raN|iaatlvn|y, Tha 



t’ONKlDKNI'lAI, 




84 


flEWHAI- STATION IIHK flONTHOI. 


mtxt tHiik is lu lumlyn' (Ih< Ntnii'tiirc i)f B innj P*, 
(Jdiniionpiifinlly 

B w fsVu 4- t'iVii “ 0i 
P* « Wh - A, 


Ti( (lotoi'inlno llu' fdui' qimiitith'M n, rt, fj, *"'» 
CfinilitianM hit ohiiilm'd liy lukluK tlm <iof ((riHliii'i 
(»f cHcli of tlio |»nM'(Mlltij< two rt'liilioiiM !(>' v,i, The 
thiol null foiM'lh (M)iiiliil(»iiH nriMo if B P* 
snIiNtIfntiMl in (M|initloM (2) iiml tlid roHiiltiiiK co' 
(<llii>l(<nii4 ('oni|HiriMl wiili iIionk of i>t|initloii (It ()iii> 
tiiniN timt 


I'l 



IVii 


cuxi y^ 


) 


t'o« /, , 

v» 


,1 

(') •» ciw y i , 

I',I 

Q , h'uf* 

ft « ('Oj< / f fON y,j , 

I'd I'mO.i 


('4 



II,t 


V4 iii'i'o yti Ih till' nOKlo Itol wim'K Iio|'i> n\ir< iiitil niiilfni'in 
vcliM'ily, >1 Im iii(< iiiikIi’ lioiwccn tin' voolor A iniil 
■ III' lioi'O iisIm, mill y, Ih tin' xi'hltli miKio (lln> aiiKlo 
Im'Iwoi'o till' S'l'i'llciil 0 '••>'1 tin' fiocc n\i>i), 

It Im i'iiiiv I'liii'Ol for till' Hi>i|Mi'i to roihii'i' <‘ifiiiilioii 
Vi) to dll' hi'hIc of v,ii III unit vt'i'loi'in tlin illri'flion of 
Vi, I, llivluloii of i'i|iiHlion Cii iiy (r, — will yli'lil 
die foi'in 

ii/Dm - v .,1 -t p t b, (.4) 

(We "l((ill not «lo|i III \\ rill' oiil in, p, tiinl b I'vpliritiv ) 
'rill' foi'lK (Ml in in|o|ili'i| mIiii'I' /i •• tnii iiiiil ti >- 
tiiii A,., I'll! dull /I mill /i liti'diHi'lN'i'H iii'i' 1'M‘i'lli'iil 
I’nI ImIIIIi'H of dll' I \Ml IIIIUIlllll' I'Ol'I'l'i'dlMIM. 


ri,3,;i Kinniiiitic ItrlliM'lioii 

Am II lintil Nicfi in olilniiilnii; tin' Inmir I'lpiiitliiMM to 
III* lll(■l'llllnlllil'll, dll' liii'Kol mill itM h'lM'k mi' liitro' 
iliM'i'il. Mini'i' dll' I'oi'i'i'i'doiiM liiiM' iii’i'M (IInioImmi'iI 
iiliovi', only till' klni'iniidi' ili'lii'ctloit ni'i'il ho ilo- 
liiii'od. If Vy Im llio liii'KCl vi'liii'ity iiinl r Ih i|ii' 
lii'OMi'iil riintti' (till' I'liinri' iil tlio iiiMtiint of tiro), tlion 
I'fhiliff to till' obufrvfr 

D„ - r f' (Vy - v,nt, « r f rtf, 

wlili'h Im III! lomi't oviiiiiiHion, nIiico Mio I'oImIIvo 
tiil'Kot inilli Im MlndKlit mnl llin InrKol m|iooi| In i'oii-' 
Mtiuit , Unt t «• iTi iiiid f “• rfi 4- ru s ri, wlioi'o m 
Im dll' iingiiliii* tmokinK voloolty. (TIiIm Im tlio I'liilliil 


rnto (Ti pliiH till! rioi'inftl rirto m s ri wIiomo mi«gid- 
tudo Ik rw ' 1 > Miti ir/'J,) UmIhk UiIm vhIiio for wo 
find 

w'Diii fi -f s ri " ri 4* A*, (4) 


whi'i'o 


nnd 


, Mu 

til «• , 1 ) 

r 4' I'l/ 


II •* , 1—1 

I' + rt/ 


A« •• nt/ui s ri, 


(fit 


Mill w s ri Im pi'i'tii'iidii'iiliir luri, mnl iiImo tow mIiii'o 
w Im pi'i'ponilii'niiii' to ti. Ili'iico A*. Im to ho In* 
ti'i'iiri'ti'd iiM dll' knifUiiilif ilfjtfiiioii. Kinidly, mIiico 
fi s (w K rd « ui, till' triii'klnn volnoity Im kIvoii hy 


w -* fi s A* . 

Ill, 


(It) 


ri.s.t 'riiiir of Kllpthl 

'riii' dull' of tilKlil h Im, Mii'ji'dy, ii fnnrdnii nf Do, 
Vr/, Vii, mill dll' I'l'ltidi'i' hidilMtIi' mr di'iiMlty /i. Mnl 
I'ly mill p I'liii Ih' I’l'Kiii'ili'il IIM pm-mni'toi'M, l.o., intnitM 
Mi'i in hi'foii' mi iidiii'k, mill proMonl rmiy;i' r Im to ho 
OMi'il liiMli'iiil of hit nil' rmiKi', lloni'o, wo wrilo 

of/- /'’(r, fiu). (7) 

Hini'o till' vi'i'tor rm in iin lll•({nnn'nt It Im I'loiir llwil 

ilimiinn Ilf fti'f Im In ho tiiki'ii Into ..lint hy IIiIm 

MyMli'iii 


i.,;i Tf HIII'lT AM) MTATIOAi 


ii.:i,i l''o|lo>vii|i S.vst<»m 

MHi'f pii'fntoiy ii'inmkM on tlio follow-nii ••'''i'll* 
iiniMiH vNillNiipply hi'ttoroi'li'iitMlIon fornliiit fnlliiWM. 
Conti'iil I'liiiMiMlM Ilf (I) II folliiw-iip m.vmIoiii, Cij II 
I'liniiiotiiiH; unit, mnl (Mi iiiiMlIiiiry I'lroiiitM. 'I'ho IiinI 
Ilf thoMo Im nipidly iliMiniMMOil iim IioIiik of onKiiiooihiK 
liiti'ioMt only, Tho miNllliii'y I'lrniltM iiioi Mtni'tliiK 
I'h'i'iiltM for dll' rotiitiiiK iiiui'lihn'iy, lIndt-MwIti'h I'lr* 
I'ldtM, lli'iiiK I'iiTidiM, I'oiiti'ol-ti'iiiiMfoi' oli'imltM, mnl tho 
liko, 'I’ho follovs-np M.VMtoin limy ho i'oiimIiIoi'oiI In 
MliKlitly Ki'i’iitnr ilotidl mIiii'o It hnlioidOM tlnit ronnito 
Konnoiy iIoon mil iimo tho iliMtniiiod rotli'lo pHnripIo 
Ilf Olmptor A. HiippoMo Unit tho I'oiiipidoi' linN liooii 
I'otnovod, 'I'ho ii|ioi'iitin' iniivoM hy hinni n liKht 
oiiinitor-liiilmii'oil Mlgld hond. 'I'ho moIo jnh of tho 
folloW'tip MyMioiii Im to limko ttio Kilti illi'oothin Vui 


('ONKIDKN'I'IAh 




'ni»K 2C:}| 


m 


t’.HJK'tly tliif mifno iw tlic* wlgiil liiii' (lir«'j'tliin rt. (hi 
II (llmfiirhod rulinli! Kyutfin tiui ti|K'i'iUiic ooiiIi'iiIn Vm 
\vhl(t|i III liii'ji illciiilcM ri, I’liori' In iiutliiiiK In tin* 
of ri'iiioH' giiinsoi'y, liowin'nr, tliiit |ll’t•l•ll|lloM 
till' iiMC of llio ilinliii’lH'il !‘i'{|('li' rtynti'iri.) 

'I'lii' f(i||oiv-ii(i wynli'iii In w'lii'iiuilliitMl In l*'|(tiiiT !l. 
'I’Ih' w'lnyii gcncnitoi' ini'iiaini'n slglit. |iori|$tiiii by ihi' 
poHltioi) of ilH roliir iiinl tnuiniiiltn thin imihIiIoii to llin 
nclNyn I'onliol Imiinforiiinr wlilcli mi'iiwiiin (lin ililti'i’- 
ciii’i' hi'lwi'j'ii 1(1111 Hill) nlttlit iionitliiiin. if it (lllToi'- 
I'lii'i' I'.VilnlM llic t'lTor In ni'iiI Iii ii viu iliilii-tlilii' iiiii|ill* 
lli'i' ivlili'li IiiiIIiIm ii|i ill!' nIkiihI Niillli'lciitly in i•ollt|■ol 
ill!' oiilfiiil of It (/-(' iini|illi|yiit' Koiii'i'iiloi', 'I'lii' oiif- 
|iiil of iIiIn itiiifillilyiiK )(i>iii'i'Hloi' i'oIiII'oIn ||ii< il-r 
liii'i'i'l iiiolor ivlili'li ilrIvi'N liic kiiiin IiiIo iiiimlli'liNin 




(INK 01 JIOMI 


tUNNtt 





I’lMI HI'i y, (''|||||PH'-(I|I «\"li'm xrlii'illMlir, (I 'iillf|iin> 
Ilf llrili'Oll I'ili'rl I II' I'iiiii|inii> I 


wKli III!' nIuIii mill ^•m|N|lH (ho oi'riir hIkiihI Io vihiInIi.'' 
('I'lio |iooiilliir iiilviiiiliiuoN of dll' mii|illilyiii> ui'iioi'iitoi' 
Ill'll lliid dll' oiil|iiil viilliiKo KiiON III ilH riiiiil vhIiio 
voiy rH(ililiy, iiml lliitf it vory niioiII iiohl ^•lll^ollt of ii 
fmv iiillllmiiiii'iiiN In l■|||(lli|•l'l| lo |iriiiliioit full voIIhko,) 
'I'lio il iiiinoloi In Nliiiply ii iiioloi‘>)i;<'noi‘nloi' noI. 
tt'lili'li liiki'N do mid Ni||i|i|loH HO III flio NolnyiiN mid 
Moi’vomii|illllor. Ill dio iioliial Nyafniii Iwu noIn of 
HolnyiiM IIro iiNod Ninoo it HolNyii omi tm In orroi' liy (1,5*. 


'•Hi'o i(otliillliiii Ilf II M'l'vimiwliiiiiliiiii III fiiiiiiiiilH III Hull, 
lion N.y.ii. 


Tlio iii»<-N|Mioi| NolnyiiH iniiko oim ^•ovllllttloll foroitoh 
itivol'.if Ion Ilf (lio liii'i'ol itriil HO ooi'rool, groHN oi'rorM. 
Till* ;fl*N|iiHiil NolHynn iiHiko 31 l•ovllilldotlH fur oitoli 
I’ovoliitliiii of (lio i tirrof mol rolino Uio work of dm oim- 
HIMHil noIh.vii (o yiolil UII orror only 'in of dial, of dm 
iiiHi*H|H*oil nail, 

fi.4 'l'YI*K 2<]II COMI'liTKH 

6.Ill 'I'lii* Prohicitt for lh«! C»iiiptii(ir 

Tim priililoiii |ml In ilioooni|iiilor In (ho iiiooliiiiiiiSH- 
(loii Ilf oi|iiH(ioaN (3), ( I), (3), mid (7). In o|ioriidoii, 

II In nil liiloi'oNlhiit oiiiidilintlliiii of Kyi'imoo|iio proiior- 
(Ion, vooliir-iiioolimiloiil ooiiNfriirdoiiN, mid ii NliiflliiK 
liiiok mid fiirlli froia olooliloiil In moohmiloid nIkiihIn. 
I( In not oiih'iihdhilt fornniliiN Imi In olToollvo!y Nolvina; 
t'oolor oipiiilloiiN, Tho ijiilii'iil dilToroiioo liolwooii 
(ho'it'll oiinipnior mid IhoNoloiid oiinipiiliiiK nIkIiIn 
oonNidorod in t'linplor A In IIiiiI IIio 2('II In ii oon< 
(IliiiiiiiNly oorroodnit nvnIoiii, lliid In, (ho miNwor at 
Ininil In oomlinioiiNl.t’ ooinpiiloil with (ho mmwor ro- 
ipiiroil liy iho Inpidw, mid Nlopn nro (iikoii lo oorrool 
(ho Klin piiMllion Tho nol roNiiil of (ho ooiiipnlor'N 
uoi'kliiK In oonjnnolioii wilh Iho I'oliow-nt) NyNloni In 

III dlNphioo (ho itniiN from (ho lino of nIkIiI liy a (olid 
ioiid miitlo liy tvhii'li iioi'omil In liikoti of Iho kino- 
iiiiido dolloolioii, of ImlllNdoN, mid of pmitlliiN. Kliio- 
iinido oiiirooiloii pnyN nllonllon lo (ho Iriio riilo of 
roliillon Ilf (lio itnii-liii'itol Ihio, nIiioo nyroNoopoN iiro 
ilNod, i o., (ho riiloN mo nut roludvo lo (ho itnii inonni. 
HidliNlloN, howot'or, do dopond on oi'loiilidloii of (ho 
KiiiiN ulih roNpool III (ho itnn nioiinl. 

»i.(,2 Hilillli Ui'Vli'W of IMctllllil of 
SollllloM 

To oinphiiNiito (ho iniloi’o of (ho dovloo iin h Ooii* 
dinioiiN oiiiiipiii'iilor, olio oim Nliirl with Ilio lolid our'* 
roodiiii inoloi'H In iliNoiiNNliiii l''i(tiiro 3, Miippoio dial 
dm rolor Iiiin ii oorliilii iiiiitnliir dlN|i|iioi'nioid oor- 
roNpiindliiK III Nonio iiNNiimod lolnl load A, SiippoNO 
(Inti (IiIn dolloolioii In iml Iho oorrool (olid load. Tho 
oiitpiii of dll' oorroodiiii iiiolor (toON (o dllToroiidal 
noInviin wIiIoIi aro hIno Nii|ipllod wIili (ho aulnnidi and 
olovadon Ilf (ho nIkIiI lino ri llirnnicli NlunalN from tho 
NlKliliiiK Nialhin NolNyn goiioraloi'N, 'i'lio olootrloal iIIn. 
pinooinoni of (ho rnloi'N of (ho dllToroiidal NolNyiiN 
l•orroNpolll|N III dm tnun of nIkIiI iioNlllnii and (ntal 
load, and tho (tniiN aro poNidonod arrordhiK to thlN 
Minn fi -f- A hy tlio l'ollow>ii|i NyNtonn 


CONl’ilWNTIAI, 
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(It; it llii'i >.rlM'Mlil(|(>, H)H' 'lil’ll ('II 0 I||||||'). 


'I'Im' (I||T(m'i‘IiI|iiI n(>|«vii mIkhhIx hIhh In Intuit iiiiltM 
wlili'li triiUHliiln t'|('i‘tI'li'itl i'iiImi'm liitn MU'i'linoicnl 
\ iiliH'H mill nfinl nii iii'iwiil kiiii ti"''ill'm v.,i li< ininiN 
Ins mill Inilllfillr iiiiIIh, Tlnw iiiilti^ ili'li'riniiii' tlii' riii'« 
riM'llniiM p imil b mill tiiiiiMlVr timiii tn ii |)iiiitiiKi‘ii|ili 
v^lili'li iirtniilly imrtiM'iiiN n vui'tiii' inlilltlini hI' tlii'im 
I'vii i|iiiiiitltli'N. Tliiiw Hill' lii|iiit III till' iHiti'titliiiiii'li'r 

n'i«iih i'i' \fi p t 1 ), 

< 'iiiinlili'r llm iilliiir iu|iiil In ||m |'l•!^n|vl•l^ ’I’lu' init- 
|iiil III till' I'lii’ri'i'l lull tin it lit;* ^IM'N tn I III' iinIh I'liiivi'i'ti'r 
ivlili'li iiImi I'i'i'i'Ivi'a nun iiiihIiIiiii t'l'niM llii> liifiiH unit. 
'I'lii' I'liiivi'ili'r i'nmliliii'« nun iiiwliliiii nml tnlnl li'iiil 
In lit'niliii'i' liy liii'i'lnililrnl I'niintiiirlInn llm niilt 
in'i'Mi'lil iniinu N’l'Clnr ri. Tim linli'iillniimti'i' |■|’^lnK•|'l' 
iiiiw iH'i'riii'iim nil n|Miinliini t'i(iih'iil(*iil In I'llinlinit* 
Inu Dm lii'hvccii llm I'liiintliniN 


nml 


niDcii ■« Viii p T b 

m'Diii w fi 4' An 


inn I |irni|iii’i'NiiH lin nnt|ml llm mwiiiiii'il kltii'iniilli' iln* 
lli'i'llnii riirri'f<|miii||iin In llm nuMiinn'il Inliil Innil. 
!l iMiH iii'i'i'MHiny In nliliiln A< mIiii'i' thU viilni’ iiiiimI 

III' I'lmiiim'i'il wllli llm ... iVniii llm lliim 

rli'i’iiii" nml Hymn, 

llm llnm-nl•lllnlll rlrriilli ivlili'li Iiiih lu'i'm'iil riiiini' 

liiinl I'l'rliilii full’.. n« liifiiil, him ii Ininl I'li'c'i'ln 

.. tilf. (’niiMciini'iilly llm I'lii i'i'iil (Inmliiii; In 

llm I'lri'iill In {I nl,)A(., nml ll U iIiIm i'iii’I'oiiI iIiiiI n'«'M 
In llm nyi’iiwnfm null. In ilnil unit, llm nirri'iil fii'n- 
ilimi'M ilirniinli I'li'i'li'niiniKimlHii lni'i|nn whli'li n|i|inm<ii 
llm |irni'('«rt|iiinil lni'i|iM' nii llm nyin ni'imriilcil hy llio 
liimklnn: 'rim tiitiil lni'i|im i'nn'i'«|ini|iiN In |lm illlTim- 

... n rminKI nl/lAn ni'iminlliiKun llm 

•«l«ii III' llm ilKTi'i'i'iii'n, I'liiilimN iii llm «>'•'" mill iii'n 
inniln iitiil inm iii' llm nllmr iil' Iwn I'nliiyn Ifiiw, 4’lm 
I'i'InyN I'niilriil llin Ininl I'nii'ni'llnii iimlni’s whlnli 
limn liimk ii|) ni' nn iilmmi in nlvn iiii iiiljimlod viilim 
nf A, Alnl llm I'ycln In ii'iit'iilnil, ni', I'lillii'r, mmi'ylliliin 
In lin|)|M'iilii({ NlmtilliiimniiNly, 


C'ONKJDKNTIAI. 
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The pnwdlHK jirnw»iitidltHi tmwl vih'Ioih iim liiitiiliK 
iiiiil iint|ni!n, Kxi'i'pt fur tlir ininilhix titid 
tinltM null Mi(< |JuiitiiKi’n})li, llilx Im iint (|tjid> llii< Initli. 
Tilt' t'lJiTOT'doii iniil(ii‘« hiivn uislmiilh iind cli'VHtioii 
COIlilMIllt'llliS Ilf Ihl' (lltlll It'tnl tW llll(|llll hIiH'C flllWIlM' 
III ho iiHoil In pninllliiii (ho tni'i'ol In luliiiiith ami ('lo> 
viilinn Agiiln, Mill iingnhii' ihIom nii'iimii'oil li.v Mm 
two g,vi'tm III a MlKlilhiti utiillnn iiro \'i<i‘Moitl ami liiloml 
niliw, 'I’liiil la, If till' alglil homl Iw olmaloil, Mm 
"liiloriil" K,Vi'n I** imi|iMi|Mil|t Mm ralo nl' I'nliillnii iiliniit 
nil ii,sIh lyhiK III It voiili'id iiliiim iiml |ioi|iotidli'iiliir In 
Mio lino nf mIkIiI wllllo Mio "volMloid" K.M’n li Illoiialll- 
iliK Mio into nf intinlnli idiniil nil iixin It'lliK hi Mm 
hnrl!i!iiiitiil liliilio inid |ioi‘|ioiid!oiilin' In I ho lino nf 
aluhl. 'riiiiM Mio niil|Mlla nf Mm |inloiiMniiioloi' I'o- 
aiilvor iiro ill I'oiillly Mm Iniond mid voi'Moiil omn- 
pniioillN nf kliioiniiMo dolli oMnii, 

a. i.:i H(•llilvinr of ('tilla 

M'IiIh aiiliaooMnii w ill dIaoiiHH III iiinro dolidl I In* hi" 
loriiitl iiiiliiro nf I ho oniii|iniioiil |iiiI’Im nl' I ho 'iCII 
oniii|iiiloiv Silioo Mil* ii|i|ii'niioli n ill oiiiiiIimmIxo I ho 
illidoi'l.vhiK Mioni'.V, II In on|ii|iloiiioiilin,V In iMiiliiiidNnf 
I'lndliooiiim dolidl 

1*AIIAI.I,AX I'MI’ 

'I'hla l« II onm|iniioiil III nhloli Mioro Ih olTooMvoly 
oiiiinlriloli‘d in iniinitliiiv ii toolnt' i'o|illoii nf Mniim 
)iiii'l nf Mm oii\ li'iiiiKioiil. In fni'iiiliiK aiioli ii roplloa 



Mmi'o la mi iiood fnr dniilloiilhiK ni'loiitidlnii ll la 
roliiMvo pimIMnn Mini la in Mm |inhih ClinnHO, Mmii) 
Mio voi'lloiil dlroollmi In Mm onni|iiiloi' In loproiM'id 
Mm Klin dli'oollnii Vm. Tim iixoa nf liiloml and vorMoal 
Kim f'litallnn doloraiiim a hnilwinlal plinm In Mm 
cntiipiilor In (Mimmipmin'o nf Mila ohnloo. Only Mm pni" 
joi'ltnii nf Mm voolnr A (whioh slvoa tlm dialaimn Iw- 


ttvonn alKldlng Hiatlnii and Kun oiiiplatmmnnfc) on the 
|(iiiKllinllnal iinIn nf Mm fnaoliign will Im iiand. Tlila 
loiigih la a fixed jjliyaloiil dialaimo alniiK a lever In Um 
nail and la raolnry hoI . In order In gel p \ve muat flrat 
nhtain Mm prujorMnn nf A nn Mm hni'lxnlital plane of 
Mm imriillax null inid Mien tiindify Mila letiKfh ae* 
onrdinK In Mm riiiiKi*. Helminiitleally, Mieae atepa am 
iieeninpllaheil In FlKine I, The Input, mill IranalHlea 
eleotiie alKiiida iiitn Keitr rnliiMiaia In ptiallhiii A ita 
alinwn, The prnjeollnn nii the hnrixniitui plum* la pm* 
elaely the aeideil IoiikMi nf ii Him aeKlimnI rrntii the 
alKhlliiK alaltnli drnp|md nil the hnre iixla, P* III 
I'lKiire I Thia ninllnll la relleeled hy alidhiK rnda aa 
enri'ONpniidhiK imiMnii nf the pnhil ii (l''lKiire I). If 
Mm fiilei'iiin / III) II v(<rMeid lever (wiiKKlo-allok) la 
ninvod lip mid down aa n fnnollnii nf raiiKo Ihiai Iho 
pniiit f> will ho diapliiood hy Ihi* aiianliir onriooMuii p. 

llAi.i.iarir I'm I 

ThIa onnipnnonl la very aiiniliii' In Mm pariiiliix 
null ll dllToia In thill the lonitlh B Mini pliiya iho role 
Ilf A iiiiiat vary wIMi nltlnido, /.iS, and loiii|mraliii‘e, 
Tlda In in'onnipllalmd liy Koina iiolmilod liy Mm nnvh 
Kiilni'a hinidaol. AllleiiiKh Mio laooliiiinxidlnli dllTora, 
Iho I'oaiill III I ho piano nf 1 ho piinlnariiph la a innllnil 
nf nm* i ml nf iiieilhorwiiKKlo-allok whioh ropioaoiiia b 
nml Iloa In Iho plinio nf kmii liilorid and I’orlloid axea 
jnal aa dnoa p, 

I’AM'nniiAi'ii 

Hlnoi* p mid b aro iinw In Mio amiio piano, Iho piiii" 
liiKiapli omi add Ihoni voolniiiilly very roiii|ll>’. The 
devleo la ii jiiinlial fiiiinewni'k nf inelal alrlpa aeheiiin- 



fixed III l‘'i((nre 5. The piiriilliix waxale-atlek diivea A’ 
nml the Imlllafle wiipKle-allek drivea .1, Under a dla- 
plaeeinenl I'rniii dm ni'l|{hiiil pnalMiiii nf 

aimiinila A,tA «• “b and /V (4)Pi If ia readily 
fniiml frniu Mm Keninetry of the fi’iuim Mmi CV’ *• 
p 4* b. 


CONUIDKNTIAI, 




r.KNTIIAI* HTATIOIV riHK CHINTISOI, 
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A?{fS (?(}NVK(ITCJK ” 

(-oin'iijMiiHliy, fills nHSiiinliiHgp of n'i<(ir« luiil sliiiftN 
liiiK ns lii|)iifH Min Hiliinitli nml nli'Viitiim l•llm|nllll•nfs 
Ka lUiil Ah Ilf tlin iisstnniMi fiifai ionii A iiiiil tin* khi* 
I’iovniidii K,i. (Acliiiiily, tlio Iii|iiiIh nri' (lim> gmr 
rDliilloiiH III’ aiuiiiinfs iAx — 'iAs — AV, Kn + 2 A-i, 
itiiil Hu ri*H|iiti'tivHy,) As In llii' iintciMllMK iiiiIIh Mm 
vcrili'iil ilirorMon In tim i'iiin|in<i'i' Is m'lonlnil In 
i'i'|ir(<si)nl I III' Klin illm'tliin Vm. Tim Imi'liniiifnl filiiim 
In Mm i‘iini|iiil<‘i' Is, timn, tIm nijiilvnlnnf ni tIm s|niMnl 
plinm ilHonnltmil liy khii Inli'i'iil ninl vnrMi'itl it\i*s, 
This sysii'in iif tliri'n illri'i'tliins k>iii ilhi’iMliin iiinl 
llm tnn iim«s Is IImmI hi tim unit Tim Joh iil' (In' 
axis i")iivi'ili'r Is III rdiisli'imt hi ('ll^l'l'l•l ri'liiMvi' pnsl- 
tloii III tills IIximI systiiiii till' l'lll‘l'■'s|lll||l||nK systiini n|' 
Mm sIkIiI Him, l.i<., sIkIiI ilhi'i'lhin ri, nml sIkIiI laliTitl 
nml vi'i'tli'iil iixi's, This ll iIin's hy imi'fiirinhiK t^^'ll 
I'litiithins III' IIm jihysli'iil IciikMi •'iii‘I‘i>s|miiiiIIiik in Mm 
vi'i'Mi'iil Klin ilh'i'i'lliiii Hhmi' llm sliiinihin In tim 
l'lln■|lntt'l' Is Hilly n ri>iii'li<iili'il \'i'i‘sl(ni nt llm s|niMal 
lilrltii'i' ui' limy ii'Vi'il in s|nmi' I'nr rhirlly, in s|nmi', 
rntntlnii Ilf II Him In iishniiMi Is i'i>|ii'i'si'iiti>il hy a 


l''iiii iifi n. Illlllllll•lllll vi'i'Imi's, 

vi'i'liir wi ilh'i'i'li'il viTlIi'iilly iiiiSMiril Itiilntlnii In 
I'li'vnilnii is ri'iii'i'si'iili'il hy a vi'i'lnr mu lyhiK In Mm 
liiirlimnlai jilnim iiiitl |mi'|mniHriilai' In Mm vi'i'Mi'iil 
liltiim iIiiiiiikIi llm Him In iini'stliiii, l,iiti>rnl rntiiMini Is 
ri’liri'si'iili'ii hy ii vi'i'lnr w/, lyliiK In Hm vi'rtli'iil iiinim 
lliniiiKli III!' Hill' nml |ii'i'|ii'iiilii'tilai‘ tn Mini Him. 
Vi'i'Mi'iil I'lilnllini Is lili'iilli'iil with I'li'viitlnii rntiithin 
sii Ihiil Ml' *• wx. Tim aiiKh' imiwt'i'ii tui nml (i)i Is 
I'ii'itrly llm I'li'Viitliiii H Ilf llm nitiitliiK Ihn', lii'imi' 
u>i. •» M,\ I'lis H. I'lKiirn II illiislrnlns llm sllitiillnn. 
(u » w.i + w/s' Is Mm Mu/ aiiKiilnr vt'liii'lly, itnil wimii 


tlmili'('orn|!iisltliin w » 4- wt + wn Is uwfifli «i/1« 

an inlilllioiial nml imcnssary itnKiilar volm'lty Mm 
Kiiit I'sill.) It fnllnwsI'ntiii llmsn rain mlatlnns, wr«» 

«/, '» ua i'iis A', Mnif., mmv/ tnJli'Ht order lenmt" i.liii 
sIkIiI iiosllliin ciiri Im iihtairmil from llm Kun imsIMiiii 
hy a vi'i'lli'iii riiliiMnii nf ammint —Aa' I’nlinwod hy ii 
lali'i'iil riitaMiin nf aniniint ~As mis A'«. Tills Is ilnim 
hy Ki’iirs in Mm avis I'niivcrlnr, A imiirnsontaMnn nf ri 
thus iipimars as a nmi'liaiih'iil illsiiltmi'iimiil In a linri* 
xnntnl pliiim In Mm pntniitinnmh'i' ri'siilvcr. 

I*(n'i.;,v riiiMr,ri';ii HKsni.vKii ” 

It will III' ri'i'iilli'il that Mm fiiimtinii nf Mm rnsnlvor 
Is tn hike In Mm sIkHI illri'i'tlnii nml Hm sniii nf Mm 
pariiilnv nml halllstle I'ni’iei'llniis ns twn t>l•('tm■>nlf- 
rliouitiil hipiils, nml tn kIvi' mil I'wftaf/rs Air nml A*;, 
whieii lire the vertleal nml liiterni eninpniieiits nf the 
tiHAOioi'd k'uiriooHr liellei'tinii. As expeeleil within 
the resnher Is ii vertlenl illreetimi represelilhiK Kim 
ilheellnii Vm. Tim philie nf the piintiiKriiiih Is per- 
pemlleiilnr tn Mils verlleni ilireetiiiii nml the niitpiit. 
nf the pniitnKrnph kIvi's the illsplai'eiiient fV' "■ 
p I b. lienee in tim resnh'er ()(' •• W,, -f f'iif’“ 
Vi,i -f p -f b is eniislriieteil. AeenrilhiK In eipintinii 
(It) till' ilevlee Inis physienll.v |)risiimei| the veelnr 
aiOiit. Aiintiier pin t nf M e resniver Is riKhlly iifHveil tn 
the axis eniivei'ter. In l''lKiire 7, Mils purl iippears iis 

SAmOOSASM ALANI 



OS', Al Ihe pnhil .S' Mm resniver has a piaim perpen* 
illeiiliir In M.S', A wiiKKie-slli'k frnin Mm pnliit (' In the 
piinteKi'iiph piniie is iniiiiilniimil su Mini ("C Is parallel 
tn tt.S', Tim vi'i’lnr ei(iiallnn fir" *• OS' -f tS'f,." is 
traiisiateil ns 

m'Diii •*« ri + Aa. 

"'file inei'lmnisie in'Iniilly lepi'nilneim the Keainetrleal 
ennsir'iliils nf t|ii< slliiittleii iinii so h nnl (inllly of nitiirmilinn* 
I tens. 
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By tlilx frdiitttl iippi'niM'li t(( Min prul)lnm, l.n,, ii 
ntifiKti'iii’tloi! In mlniiitiirn nf Mio vwUir Kltiiiitlon In 
fijMM't’i ilin klnnnmtli! dnllfctlnn Iiiim liwni priHliH'iHl, 

l( I'wnnlUN to (ilittiln Mm liitnml iiiitl vnrMwiI noin* 
jnint'iKM (if Mic kimnniitin (l('(l(ti‘ll(»n relntiw h the 
mght line In Mh’ fni’in (if I'liltiww, In Mm M’khIvoi’ 
jilinm, wlilcli Im imi'imiidlciilH!' In Mm t'lmipidof'.** I'd- 
prndimMon (if tim wluht llimi S'/i iiiid S'M iii’c hiicIi 
compnimidw, A viiIIiikc (Kpiiil In ninunhiidi' t(i A*i, 
fim Im iildidimd liy nmiiiiH nf ii viii'lulilc pdtcnMdinctci* 
w'lmw' »ll(llnn (•(iidiK't M iiKn’CK iildiifi; tIm Him S'M 
III Mm lidci'iil (lll•l't'tldll, And nlMi mmii’ iimclinnlciil 
(•lididriitidii Mil' Kiiiim imniiirkH iipply tn A«i . 

'riMii:-(i!’.l''i4i(inT < 'iiici'iTH 

Tim I'li'i'iilt In ii l■dlnllllllltldll iif llscd iiiid vurlidili* 
i*i'Hlididmi'H mil'll Mud Mm Intiil I'CNlNliiimi' iipprnxl- 
inidcN III/, Tim imImiimMr in hIiuwii In l''lniii'i' 8, Tim 



j....^ 

!''iiiriiii) N. '('liiii>-iil'-t 1 lKlil I'lri'iill, ni'lii'iiiiilli'. 

I'lirliilili' I'linni' i'i‘mInIiiii('I'i riiidi'iilli'il liy Mm Kiinimi' 
nlm kci'pN Mm liii’urt fi'iiiimd, miplillcN n ciiiiMididiiM 
(iNMinidi' Ilf pi'i'imiil I'hiiki'. TIii< iiiivIkmIiiI'V liiiiid mn 
pidN III iiIMfiidc, Iliilli'iiM'il iili'Hpi'i'd mill l(<iii|mi’idiii‘('. 

Tim IiiiIIImIc mill Nii|i|dli'N ... nf nwii 

NpiM'il III Mm (llrimMiiii nf llii', wlili'li iiii'miN Mud it 
Kiiiid vidim fill' vdliiclly nf dcpiii'Miic In id liiiiid, 
('ci'Milnly idl llm iippi'nprliiK’ viirliililoK iii'c pi'i'wid 
Ml nliMilti nil mmcllcid viilim fur llnm nf IIIkIiM llinv« 
dvci', III dim dll'i'i'Miiii It In ii i)imHMiiii uf linw well it 
Niinpli' I'lt'iMilt I'liii iippi'indinidi' n I'nmidli'iiMid fnim- 
Mdii, iiiid In iniiiMmi' dlri'i'llnii wind cnliln'idlnuN I'liii 
Im iiiiidi' Ml idinw Ini' ('i//'i'('r/ cnniNCN, II nIiiiiiIiI Im I'c- 
nminlmri'd Mini Ini' nIi'iiIkIiI IrimkN Mm i’i‘«nllN wllh 
t'(<N|mi'l Id MiIn Mii(*dinl illi'i'clldii nIiiiiiIiI Im (•Ki'cllniili 
Nlimn nl/ In csiml liy ('(piivMiin (4). 


6.4.4 'I’ho Gyriinniipe Unit* 

'Pirn KyniHcntm iiidlH *" will Im diwuiMimd In nonm- 
wlnit niiiro ildlull Minn wow Mm piwcdlng mmi- 
poimniH. Tn nKHiNiifo liiM'i'itl nnd voi'llnnl inMiklnn 
mlcB Mk'I'c iiw Iwii KyrdNOdi«'H id nimli NlildlnK nIii- 
tldii. Knoll gyrnNonpo oniiHlNtN of n llywlmol iind Mm 
I'didi* (if II Niniill, lilKli-N|mod, nnd oiinHlnid,-»poo(l 
olooli'lo tiidldi' I'lninliiK dll 27 viill«d*tnil( II),IKK) I'l'vij- 
IiiMiiiin per ndiinlo, 'I'Ik' MernI rnle mill. I« Nlinwii In 
I'lxnio I). Tim linilHliiK kxIn In iilwny« piinillol Mi Mm 



|>'mii (di II. l>tN< 'Jl'll I'liitittiilKi'. (I'liiiiiniy 

i\f ll^lM•l'lll I'iloi'idr riiiotiiiiiv.) 


Him nf nIkIiI, nnd Mio iixIn nf llio plim Mini Niippiiil 
llm K.VKi iiidMir fi'idiio I'oinidiiN liiivlKdiilnl. Tlio K.vi''> 
Npin iivIn iiiiiy dopiii'l vory hIIkIiII.v frnin piiridli'llNm 
wllli llio mIkIiI Him, Mill MiIn di'piirliiro In in I'lemliiin 
(inly nnd In llnillod My iidJiiNlidilo nMipn. ('(iiini'- 
ipmidly, ll will mil Im Inforrod Mud llio ityrn iixIn 
illN|iliii'onmid inoiiNiiroH dolloollnn iin ll did In Hoc- 
Mini A.A.2. 

Mndoi' I'ldiilliili iiMnid Mio lidi'i'iil iixIn (MiIn In w,.) In 
l‘’lKin'o ll, llm K.t'i'd ("ioilN ii iirerrHuiunnl loi'fitie iilidiil 
nil iinIn imrpoiidlonliii' In Mnlli Mm NpIn iikIn nnd llm 
iinIn of llm Kptillod IriiokliiK Miriino nnd lii'imo ''liiiiil 
Mil' (IkIn nf llm Niippni'llliK pIliH. Mill liimkliiK IIHn 
pi'oooNNlniiid ini'itdo In nil olooIrdiiinKimMo l■dnpllnK 
(Ini' In Mm diNplimonioiil nf 110111111110111 niiiKnolN 
(wliloli ni’o Ihi'd In llio (tyi'n frniim) fi'inii Mio omiloi' 
nf (III oi'oolliiK I'dII lUod In Mio liniiNlnit. Tim oiii'i'oid 
in llm oroolliiK onll In A,, Md/, nnd llio ldi’i(no pl'n- 
dimod In priipiiiildinil In MiIn oiii i'onl. If MiIn (ni'itiio In 
iidl IIN NtriMiK IIN Mild lino Mi procoNNlitii Mm K.vi'n will 
pi'i'i’ONN Nllulilly niilli nil cloolrlo ('(niliict In nmf, 
|''ni' MiIn oiino Mio iiNNinnod Su. wiin Miii Niniill. Ilonon 
Mio oniiliicl i'iiiinon n rolny In li'lp widoli pi'i'inllN n 
oni’i'oni Ml llnw III Mm niinidmi' nf Mm MiMil cnn’ooMiin 
mnliii' In n dlrcoiliin wliloli will iimwiiNi' An.' TIiIn will 
Nti'oiiKllK'ii Mm orootliiM onll fni'ipm nnd pull Mm (tyro 
nwny fi'nin Mm oimMii'f, If Mm oroctlnK onll ioripm 
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»T 4 TIO!V WHK aomMOh 


IumI liwui (do Ntl’tiiig iiiHlully flu* prui'OM wnidil hiivn 
w'vwwil, In Ki'i)(*riil,i|in ityi'u will liiintiii'HitnnoMlvHy 
ilH(loHni(|.nvnr onri'tMit hy gulnK liiink iiinl fnrlli l>n’- 
twwii tint (!i)IiIu('IKi lliick IwmIi |m tioillMM'ntoly lM(r«- 
iliiwd linlwiwi tlin tutiil wirm'lliiii mofur nnd Iih 
iiid|)i!;. wlioi'i to inliiimlw' liiiiUlng. Only iindci’ |n>i’- 
fi’cl Mild Miiifni'in miiiditloMM will tlii< gyio i-ldn witli 
IlH N|(iii hsIh idi<ntit>iil with tlin lioiiHiiig todH. 

It wlii Im nntii'od tliiil litcio In no niiiimMIiIiik In tlin 
inwiNiOMmNiMirtlinl glv.-n nndci'''\VoiKlilfd Avoingi'N'* 
of Hnctioii 5 ,d,-l, IInwi'vc'r, llii< gyi'o IninMlng In nt- 
tni'lit'd tit lilt' Night hy II fiiriii of i'IiiniIi' i'iin|illng 
diini|it’il iiy liii'liiin, 1 lit' IiiinIi' |ini‘|ioNi' In to ri'tliit't' 
yilirtiliiiii IhiI iioNNilily n l•l>|■lill|| iiiiioinil ofNiinMiih- 
ing In iiInii liiti'iHlinod hy niicIi ii Niihiioi i, 

’I’lii' gyi'iiNfoitt' wyNii'iii iiili’oiliM'i'N ft'i'tiiln l•l•l'ol•N In 
till' (ii'tihli'iii whifii ftiii hi' niMifiNtiiiHl liy wiiilng out 
lilt' ilyii/oiiifid *<i|niitionM of tiii< tONifni,-’" l,i>i Mi/ inni 
M^' ili'Moli'i it'Niii'i'iiVl'iy, lilt' \'i'i'ioi' iingnltir nio" 

lili'lll/l of gyi'ONi' 0 |ii' liiid gyi'ti iiiolor IViiiiii. |^.| Xi/ 
111' till' iiioiiii'iil of nil fori'i'K ii\i<t'iiiii liy dll' gyi'oNi'o|ii' 
on till' Iriiiiii’. (I IiIn Iih'IiiiIi'n ri'iii'iloii iiiid iii'nrlng 

liti'i|iii<N III dll' nioioiM And ii'l T„ hi' tin' in.. of 

nil lorci'K I'xi'i'ti'il hy ilii' gyro lioMNing on tlii' gyro 
niiitiir friinic, ('I’IiIn IncInili'N tin' I'ri'i'ting I'oll loriini', 

11 let loiiiii lori|iii'M, |tlvot ri'iiciionN, niid ix'iii'ltonN 
wIh'II dll' NtotiN nri' i'Iom'iI ) 'rin- i'i|iiiition for dm 
gyro iiKitiir iVniiii' In 

i/( * ■“ 

lUid tliiil fur till' gyro In 

dMi, ^ 

,// 

NO timl 

d(M^4M„) ^ 

.1, - 

ill II llxi'd I'oordhiiiti' NyNli'ni. With ri'N|ii'i'i in n I'n. 
lilting roordiiniti' NyNli'iii di'lrriiiini'd hy tlii' idii 
iixiN, llio N(iln iivIn, niid iin iivIn iicriii'iidli'ninr in 
liii'Ni'i’ Mild irilii 1/ i/f Mow niciiNiiriiig riiti'N iil' I'linngn 
with ri'N()i'i'i to iIiIn rotiiting NyNicin, 11 dii'iircin iVoni 
niiH'liniiii'N ylnlilN 1 

d(M/r 4" Ml/) ' 

-f n « (M/. + Ml/) - T/o ' 


momoiits of liwrtin, thn fi eoinijoiiwit rtf this wjun. 

(/lO. + "f (fu,. 4- /r, - /tf, - 

“* 7 /ffii (H) 

wlii'it' ik In gyi'ii Npci'd with rit«|M'i't to IIh fintnc, Tho 
IJiii’iKiNi' Ilf till' gyro unit mill now In* piiruNnil Nym* 
hiilimd^,-rt In di'Nlgiiiid to iilitM'iixlinntn If, (wlili!li In 
the Inii'klng riilo) hy nw of tho oi|iiiilloii 

/|/«1I,(1|| i" 7 'm/i| (()) 

wlioro 7'///. In I'NNi'iitiiiily tin* torijiio oxi'i-tod liy Ilin 
oli'i'iriimiignolli' ooiipilng on tho N|iin usIn, In nllior 
iMirdN, till' ilovli'o In iicgli'otlng ilio (ii'Nl two loriiiN of 
till' ooiiiiili'li' i<i|iiitlion (N). 

t’oiiNldor dll' Nt'i'onil li'i'iii ii!i tho loli of i'i|iiiitiiiii 
(N) niid mnniiiiii' thni tho oxiiroNNion In iinrciilhoNON In 
of tho Niiiiii' ordor of niiigiiiliiiii' iin 7',/„ i’lio niigidiir 
riilo If, In (iroi'lNi'ly ilio i'i|iiiviiii'iit of tho giin*i‘oii nili' 
oi I'igiiri'i), 1 , 1 ', If. u, Mill a;, wlii'ro.i iind /v'lirothi' 
iirIiiiiiiIi iiiiil I'li'inliitii Ilf dll' N|)ln ii.\|n (wIiIoIi di* 
vorgi'N I'l'i'v Nllgliily friiiii tho Night iixIn), tint w,i 
onniiol I'xi'i'i'd r noo A’ /• wIioit 0 In llio voloolly of llio 
inrgi'l ri'hillvo to iho honihor nnd r In tho rniigo, 
floni'o If, In liirgo only If A’ In oIiino to t)!)'' nnil or r U 
Niiiiill, If A’ < 77* lA', r < tlMM) fjiN, mid r > 7fM) 
fl, dll'll I tf. 1 In |),i 1 pi'i' I'l.iit Ilf (whli'li In aO.tfODir 
rndimiN), iiii. Nt'i'inid toriii iniiy ho Niifoly iioglooloil. 
Ihovovi'i iIiIn doi'N liidloiito Hint I'l'i'lnlii roNtiiotloiiN 
on high oli'vntlon llronro hihoroiit In IhoNVNloin, 
’rnrnliig to tho fh'Ni ii>riii on tho loft of oi|iiutliiti 
(N), wo iiro ooMi'ornod with tlio niigiilnr noiWn'nfnMi 
dif,, i/f III 101 It ilio pill ii.xIn, Tho li'iid givon hy oiniii* 
doll (>d In 

11/ I / (//i 4“ / dff,, 

' I.M + /„.". ,// 


whoro n In tho vootor iiiigiiinr voloolly of tho (//,«,1/) 
ooordinnto NyNloin. VVdfli mi oliviiiiiH nutiitiiiii for 

* (Jniiiimili'iilN III diONK throi' illii'ittlniiN will tif ilniiiitt'it liv 

n,«, ttiiit q ro»|Ht|itlvi'ly, 


will'll Iho Ni'i'oinl lorin U nogloolod. Iloiioo inigiiinr 
m'ooloriilloii IntroihiooN n NpinionN |om| (tho Nooiind 
ti'i'in on till' light of tho prot'otlliig oiinntloni, Fm* 

/»m/i'i'f Inu'kiiiii of mi it.lornloil liirgot iIiIn mm 

hmiily I'xi'ooil 8 nillllriidImiN,'"' Miit niidor norinni 
I'/n/im/rr/ friii'Aiiif/ tho ii|ioriitor 11111 ,v ho iimklllg voi'V 
liirgo iwm'/fidni'// orroi'N in mignlm' inmltiiin, 'I’n whiit 

I xli'iil till' i'oni|iiilor lllH'i'N iioooioriilliin e'rrorx In iiiit 
ilollnilo|,v kiiowiii Till' nhviiiiiN pi'iioodni'o In In rnnkit 

II inlioriitory hoiioli IonI, 

fl. t.n TiHuI Cori’fidtiiin MutorN 

Tho totiil imrrootloii nuitorii mnko Imnl ocin-ootlonx 
lit Ii oniiNhint riihi of Hlmut 40 mllllmdlttiin per 
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FfllK IKWTHor. 


mm, . ItHw iiiMtor i-iti.H |„ ,i,„ „„„„ 

1 H 11(111 l.ir I,/>«,•(•!,II, 1 h, ,i 

nllllimliHim |ii,r Imm.„iih>h „(,oi'tiilvn, 'I'n illim- 

lni 9 » ,.r Uu. (Ii„,.,|,.|„y ,.„i,m.uI hv ,|,i« 

HiiMixm. (liiH will, M 

((* Hlinviul III „ii,..lmll' muMiiid |„ ^,.1 (m ,„„| d,,.,, 

(i;(i('k II (iiiwl miiilrliiK „ „f I,,,, 

I u|.|.f(isi.n,il,.|y: ,M l - i), a » ~ao 

Im.-kliiK .(|||•l,(,|); „| /« (),A. A - -20 (lm,.kli,Hli 

(IiIkIi K|M'!til Ih'kIik.); iiI t m 2 0. A - ill)' ni t „ -j \ 

A « |IH», ' 

Wliiil h,.,.iuh .|,.,•.|,.,1 Ih „ N,v«f,.„i „|' 

H.Miir,ii.u.'.l (lull «li,.„ ( 11 ,Hi niil.v «t„,„ ,|h. 

1 ;;'"' ''"rr(-c(l„ii Ih I,iik,.,i IiIkI, h|n.,n 1 « III I.,. |ih,vl,l,.,l 
I IiIh niii.y l(«„(r,iii,|,||H|i,.,l hy ,iHi„K i),,. ,.„H,il,|,. 

m\V „l lIlH ,„| .. 

nl'I.. |■,.HiH|,|IH.,. IHIH liH.liin.ilVIlll. |)v,„„„|„ |.,„k. 
IliU liiii.y iiIhi. I.,. 1 | nil,mill |„. thit iil- 

''";"«ll flH- IMI.Ih, ... ,|,.,.r,.,IH,.H 111 ,. ,|„M. 

del,I,V, III lliH HIIIIIH ||hi,< itiiKMiiliiM.MN Ih H,in‘lll,<,<d unit 

CVC'hhIvh limit |||)j|; imiy ... 

I (I ilhiHimi,. ... ,,f Iiijjt, 

(II'KI'I (|iil,'kly imd uf lim HpHfd Htl|| Hiil||c|Hiitlv 
ttlCIlt t,l k,.,.,, I„. ivllh I,,Hi l.llllllKHH, ,.|,IV,.H f,„. 1 , 
iA|d('/il (rmiliil „||(,ck mii' hIhihi, In h'lKiit'H lO 
III /(ddidmi Ih di,< viiil,ililf> h|(,>h,I |ll■,l|,llM||t iiHt,.d 
IllKiyi', VllllullH Hill,.,- .. llllVH Ih. HIIKK,.H|,.,I « 

l.vidciiliif llicm.iilclDdicimit.iiH hm „| IiIkI, hh.mhI 

I''''"'” .. l'l■'’«*•"d, (21 It,,. Hi,in ri'Hiii 

,71 "I"''''* . ..I"' •rlKUci' Ih , 1 ,.|hvhh ,.,1 Ih 

'l"li'V('d l,ii', Hiiy, , 111 ,. H,.H„i,d, h Ih |inil,„),|y um-d,. 

'Mill,' III Mink,' II i'iiiikIi |„i|H'r ,ihh,.hhhi,.,ii uf ,>\|„>i<|,mI 

.. "l'''l'■lll Hiliintlmm .. hih'Ii 

|,i„|„ihmIh, I'll,' "IihI,. hIchIhk ,i|M'riitl,iM Hlimild hIhm 
1 ',',','IV,' ('lll','ll|l „II,'||||||||,‘'H 

I'ltr |,III'|,„H,.H Hi' |■,.|H|■,'|„•,•, tll,' lllHlHI' ... 

I,,' ,(ll,l|,',l.''' "" |m,|' ,1 , 1 .,. IIHIIHI' Nvitil Hl'|„init,.|v ,'V- 
,'ll,',l ,ir |,('riii,iii,'iii (Ih|(| 


I«'«i,Ih (III tli« Hi'in,niii'!! di'ug ,|i,„ (H (,d,jy ,.,ii',',.u(H and 
I'cliiil *^**' **"" *""* i»'l‘‘l>widwd „f dm 


ti. t.i* 


HtinMt! Foil«m-ii|i Motor 


Aimdmi' IiiI„'i',.|,( 'vcikiu'HH li, iIiIh ,',„u|,ut,',' hvh- 
li'in H diiil dm I'liiiK,' fnlliiWMlti m'd,ii' Ih fli',|ii„iidv 

•III H11,,',.,. nmgi'H niiiHi, 1,.. Timm- iii'ii 

I) Im li'ii,. rj) dm niiiK,' 1iiI,„,|,|,.,m| hy |i,i. 
'7'\''''''''-'''HlmHlHliil,,«Hl,,d,,,,,n,,,l{.1)(lmm^^^^^^ 

H,'l i,l„ d„. miHc l.y dm mim,. |•„l|,lw.,l|, 

III IlH HlHiidy Him,' ||„. idi,,,,^ ,'„ii,|,„t,.,' rmim, 

(III .viii'dn) iH'i'iirdiiiK 1,1 

~ I 10 -I- (C., -f. I 10 ),. '""IlillB^ 

"lii'ic A' Ih d„. miiiilmr ,.r icvhIiiIIhiih |„.|' ndmil,. „|’ 

'"*'1'"'"*'",'ll'fill' Ki'iir. TlmlmiilicnilmiHHl' (I.Ih h,.. 
kavi,ii' ,'1111 Im miHl,. mil |,y ,',.|',.n.|nK l,i |''iKi„.,. |o 
MiI.Iihh,' 1,1 I - 0 dini dm 

Ih hi liHlIi dll' hIkIiI mid III dll' I'liKiiiul,.,', '|’ 1 „, OIH'C. 
ii'liinliiK }«',i,','dy. Ih I'himuliiK n„w> Ml III, 

•|l••<••Hl .',l.,Hl,,,,||■||,,.H|•;^ 20 y,|,m,.H,',', Tlmma^ii,,,,,,, 
'"V IZy' •■iiihf', liiiwi.v,','. ... 

ll Ih^ " 'l•ll■’'h(llll(l iimtiir H|m,.,|, 

- -'O.’IOKc f MO), 

''»la yd m„K,' III,' niHlHr ,'iii„H,( n,,, I’uHt 

7*1,'"l""■'l’|"'K„n,„'n',„||,l 

Hii.ldi'iily I',', im,. iHi.K,. 2A,) yd ,,,,,1 ,'h,„|,iiI,.,. 

HidlH 'Mlllld |„' JllHl III,. Him,,. 


, 1 . 1.7 


Cailihriilloii 


, 'I A' 

'll ' 

..I '■ 1/ I- II,,. l„l„l .. 

Ill III,' 111111111111',., Iii'iihIm'h, mill ,',,1111(1,lint, ii'h; A’ In di,* 

''l'l•ll•"l v,dl„«,'i mid /(„.) Ih ... n.,,„li','d I,. 

ir w 'v,.,.,, ,',M,Himi(, 

i',ii' ii'ii'iiiiiiiii iiiiiiiiiitt 

I (ic) » iff, 

Ih mi iid,',,im(,' r,ii'm, ivlmr,' A, ik'immlH „ii Imitl. Iii,im<> 
iiiK lii,'(l,,ii, mill iii'inidiii',' liyutci'HHlH, mid /,,i' ,In¬ 


in I'„mm,'dim " It h di,' nliiivi' I'l'iiimkH mi dm ininl 
'■"|•|•‘Hl,•l, nmiHi'H mill ,m dm I'lmn,' rH||mv.i,|, miil.ii', 
'f";' "" ''''lll'm(l,iii „f dm till,.. „f IllKlii m,iv In! 
"I'l'’'' I" iinv iiiimtiiim, 'vlmimvi i' d.'Ic'iH, nmiv.ild- 
nidi' HI' iml , I'nII I'm' ('.vIcimIvH I'l'dcHlKii nr liiHlitllndnii 
"I iinllH, Him iidi'iiiidH 1,1 H„v,. dnm mid ,'...ii|,. 
mi',n Him Hiiii imiili'vi' i'i'H|mi'lulili. iivi'i'iill I'HHitltH hy 

KlyliiK iii'lllli'lid viiliicH III mlJiiMiiilili, iindH id' tlm 

,'J, HlliiK ,'i|iil|(iimiii. I'Mi' I'.simiidt', to ... fm' dm 

, 1 ,'liiy III dm hhIiiiIhii tiiim mi ihm,' innmkH, dm limn 
"f lIlKlil Ih i.m|||,.|ln,| « |,y ... 

on nNH,' fid.H'kH, Hid ,'n|||„.Ht|,m iiHmdly hm IIh i.Hnn, 
In IIiIh cKHi' iii'i'roi'iiiiiimn itplitHt itllankM fnim dm 
I'l'iir 'vll ,|n(nH,..'..ln hIu.',, M,,, rm-im' Hl„mld Im Innrf 
lliiin nnl|.,v in tliitl lmttilN|ihni'n, 


CONKIDMNTIAI, 




MIIHNANV 


Tlic iMiiiiiMitw, Wlti«'h liitcdiltimw Hip gun i!lsf>!iiP«* 
input fnim tlip siglit Hup I’PMuIrwl by birgnfc mutton, 


6,5 SU^IWAHY 

Hwtinn »l,l HuiUh Hip (IImpiihmIoii of tliln I'linptPi' to 
n tlipoi'pl lf'itl pit inly of ppiiti’iil Htntlon (ii’P I'ontrol It- 
Hp|f, Till' wIiIpi' i(nPHlloiiH of fornmlloiiti, mupiiort llrn, 
unil nx|ii'rli!H'nliil i'pwiIIh iiro not punwltlprotl. 

Hi'Ptlon It,2 (|pi‘ivPM foni' bn»lp ouniiflotm wIiIpIi iIip 
pominitpr in to inpphnnlup. Hlgntllpiinlly, tlio (li'Mt 
l lii'pp urn VPi'lor ('i(tnitloim mu I In Im gn inirt tbn noin- 
liiitor poii«l(lpi‘Pil Id a vpptor mpplimilain. 

Hnnllon (I.H iIIw’iinhi'h Hip imlnro of ii foilo\v-ii|» 
xydlnin ninlor wlili'li guild roinoln fioiii an o|M‘i‘nlor 
iil'P liiinlo to follow hid iiodltloiillig of III" wiglil lllin. 


biilliMtIcw, itinl Iiamlliix Id ill«niiiinpnlt«l, 

Hpptloii 11,1 givpd fli'dt, III MPlmmuflii toriiid, thn 
inplIiiMl by wliii'li till' I'omiinti'i' dolvod thn total <lo- 
(Inotloii inoblniii, Nost thn boliavlor of tlio Inillvliliial 
PoiniioiiPiilH Id dliulinil III morn liillnniln ilnliill. Coii- 
dhlnrabln iittniifloii Id (mid to thn bnlmvlor iif tlio 
gyrodno|in iiiilld dinno iiiigilliir triw'king (lopolorntlond 
nail Innd to ii|)|irpi'liililn nrroi'd tliroiigli IIiIn dydtoin. 
I''limlly tlip limn doliiy In rodiioiido of tin* tnlal nor- 
rni-tloii molni'd, iiinl tlio liiinlnqimto rinigo nliango rido 
III tin* rang*' follow-ii|i motor iiih* ooiidlilorpil, 


C’()NKII)l':NTIAb 




Ciiaptnr 7 

ANALYTICAL ASPECTS OF AIRBORNE EXPERIMENTAL PROGRAMS 


T.l INTHODUCTION 

7.1,1 H«lo Ilf Airtionii* 'IVnl 

PriiKriuiiM 

'I'lii'I liiii|i I'liriiicil liy IIm< Hiiri'i<nnl\'it 

I'li'iiH'lilh liii'Kcl, Killiiit'i', ('( 11 ( 11 'dU, Cl Mill lilt (<r, KHiiPi, 
liillli'l, l)il'K('l Ik II ('iiiii|illi'i(t(<il m'l'viiliii’cliiiiilciil 
k,vmIi'Iii. WIick II h\hI||((1 |h Iihi i'iiiii|illciiti<il In |ii>i'iiill. 
(Ill I'MICi I I|IMI|'(I|||'||| lllllllyHiK III' IlcIlIU llir, Hill Clllll. 
iiiiiii li<('liiili|iiii Ik III Kii|i|ily ('(•I'liilii Iii|iiiIm iiiiil cniii- 
liinn III!' iii'liiiil iiiil|iiil wHIi II |ic>'|'i>ct iiiil|iiii. 'I'IiIh 
Ik IIio |(lilliiH(i|iliy Ilf all'Iiiil'iiK iikkckkiiiciiI IckIk iiI' Urn 
I'liiilriil ('i|iil|iiiii<iil. ir It Ik II iinnKllull ul' nliulcn Ih'- 
(iM'cii liMi (ice I'liiili'iil KyalciiiM, ||iii |(l'llCl•llllrl< Ik 
cci'liiliily IiikIi'iiI, |ii‘iivlilni| ii iii'iiiici' Kliiiiiliitluii iif tlin 
riiliilllliiiiK iiiiilci' mIiIi'Ii the KVKti'iiiK iiiiiKt |ini'l'iii'iii Ik 
iiiiiiIp, mill iii'iivlilnil lluil llin (•x|ini'iiiiciiliil incliiiliiiiii 
Ik I'liiiKlilni'iilily iniii'i' tii'i'ili'tiln lliiiii llii< llll•l■||||l||Kl|| 
(liulcr IckI, ir it Ik II i|i|nKlliilt ul' |(l'ni|ii'tluli uf (Ui'l'iill 
|l(•l'^llrlll((ll('(' III I'liiiiliiil Ilf (I iHirtli'iiliii' Kyalniii, the 

iilllliiilc iiiay Kllll lin (Inl'niiili'i!, iiIiIikiikIi mil ll••al'l,v 

iiK Ktriinuly im l>i llin i'iiiii|(i<llllull Kltiialluir Hut ll' |l 
In II i|iicKlluii III' llic iIi'('iiiii|iuk|I|ii|i iif iivni'iill i'II'ui-k 
liitii i’iiiii|iiiiiniillal ciiiiKi'K, Kii llial iIckIkii liii|ii'iivn> 
iiii'IiIk iiiiiy III' iiiinln, kiicIi iikkckkiiii'hI Ihik iiiIiiIiiiium 
viiliin, iiiiInKK ll, Ik very i<iiiii|illi'ali>il iiinl i|i<liilli>(i.’' 

'I'll inni'ti III lUII'l, IIiIk IiikI i|iii>Ktliiii, llin ni riii'K iiiiiiIm 
liy till' KyKlniii iiiiili'i' iicilncl ll|ll•l‘atlllll ami i'u|ikIiiic« 
linn liiiin linen Klnillml niiillnr In iIiIk ani'uiiiil. 'I'lin 
iiiiiiiiil'iictili'ltiK vai'lallnii fi'nin iiiKtniinnnI In liiKlni- 
inniil mill iillini' vmliillniiH nmiKnd liy miii-|ici'l'ni't 
I'liiiKlriictlnii mill rnni'tliinliiK I'lm Im kIimIIinI liy 
liilini'iilni'y linnnli IiwIk In wlilnli ractni'K kiicIi uk liilli' 
tiiiiln K|icnilK anil ll•lll|ln|'alnl'(< nan Im ciirnriilly cnii- 
Ihillnil. Mum nlalinialn laliiiiiilni’y iniinliliinK inay 
nan iini'l'iH'lly klinwii lii|nilM In u Innnati Kiiiint'l' liy 

" Miinli a (Iclallnil iiKiiciiKiiiinit iii'iiKriiin wmk i(i((li'i‘l(ik('a fur 
till) li-iiltl KyNliiia liy llic Uciiiiriil ii|li<(<lrtii Ciiiiiiiiuiy, 


iiinatiK III'cmiiiiinil tiii'Kni I'liiirHCK mnl nniitriillnil kiiii 
I tliilliiriii iiinllnii mill may inniiKiirn In nuiii|ilntn i|n« 
lull llin linliavinr nl' nacli i'iiiii|iniiniil nt' llin ayKlniit. 

II Ik IIiIk mnllinil tlial Ik IiidkI t'rilll I'll! ill mi'lvIllK lit 
ilnKlmi nlimiKi'N. 

One naiiiinl n\|innl In inlil ii|i i'iiiii|inliniillal nri'iii'K 
ilnililcnil liy llin innilmilK nl' llin iii'nnnilhiK |mriiKl'ii|*li 
In ulitain llin Inliil nrrni' ilnlnriiiliinil liy iilrlinmn 
Ii'kIk, 'I’lin rniiKiiii Ik Iwnl'nlil. In Hie (liKt |ilann, llin 
I'nniiilnln KVKlniii Ik In nn ki'Iikc linniir, 11 Iiiik lilliiinrniiK 
I'nnilliiii'kK, latTK, mill iilin\|innlnil itniilinr rnantI iiiik. 

III llinKiM'iiinl iiliinn, llinnliiKnil lnn|)ilnKcrllinil liilllally 
nniilalliK nIniiiniilK ivlilcli am nKKniilliilly KlallKlIi'itl, 
'Plin main varliililnK urn: lai'uni linliimlnr (a ninii'Kn 

nmiiinl Im minnilii.I cMinlly In ||in iilr), Knniinr Im- 

liiivlnr (liili'ii-Kniiiini' vmlallniiK iiiiiy lin iik liii'nn iik 
iiilnr-Kiiininr viiiliillniiK), xnii mniliit iiiullnii (nlilnli 
viirli’H ivlili llin almral'l, llin wnailmr, mal ilm pllnl, 
liarlli'iilnrly iiinlnr iivuIiIIuk anllnii), niiil liiKini'- 
liiniilal Mii'lallnn (kIhIiIk, khiik, Ini'mlK iik alTncIml liy 
near iiiiil I'lilllMiillnii). 

Hill ll iKi'uiinliiiinil lliiil llnlil Ii'kIk, lalairainry ji'Kih, 
mill llinuinllnal iilialyKlK nil liiivn an liii|)ni'lalil |ilacn 
In Ilm lli'ld Ilf Ilm nniilinl, 'riin Inifiurtmil pnliil Ik 
dial limy Im I'nni'dliiiilnd iimlnni'K In iIiIk llnid. Tim 
lailniinliiK and nnnrilliitillnii nl' llinlr I'uInK Ik Ilm duly 
nf viKiil'nllK Inniininal inlinliilKlI'nilnii. 


7.1.3 (jiHMHinrniiiiii of ErrofM i»y 
Illlil .SllltlMlicM 

'I’lin I'l'i'ni’K Ilf Ilm nnni|i|nln Kyalnin limy Im i'IukkI* 
(led KyKlnmiillniilly, 'I’lm IIi'mI ilnnnni|iuKltluii 
niniiliiiKlBnK naiiKni 

I, ('IdHH .i cmirK. Iiilnr* mnl liili'H-liiKlninmiiliil 
vnrlullniiK am nmiKnil liy play iniKliiii: fmm pnrmittod 
(nInriiiiimK and fiti'Mini' play liitmilinmil liy lotwo im- 
(Inn nr wnrii piirlN, 'I’linm .am ni'riii'n mpmmmtlng 
(Im falliim nf Hm iiiKti'iiimmi tii upai'aln aa diwIntiiHl, 
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2 , Clmn li amirs. Ah (Ipfiiunl miilpr, t}uw> hwi »Iio 
fliooi'ctlm! tu’i'di'H of tlu' mot'liiiiilsm hy 

imwHitiiitlonH ufiil l■(lln|l(■omlw'M, 

li Ofimitidunl rri'iirs. TIioho oi'i’iii' Iioohum' of 
trucking find I'unglng uri’orH, liumioiiiiiittioK I'croru, 
lutd faulty prcwltlng of fllglit duin, 

4 . Oisiirrsire nrnrs. Uucaimo of tiioiiut and giiti vl- 
lirutloiii VIII liilloii ti'oiii i‘oHijd to I'oiiiid of llio aiiiinii* 
iiltlou In liitlllHlIi'N uiiil iiiii»xl)< velocity, |diiy In a 
tiiiTi't, luid till' dllllcolly of luildliig a point of aim, 
flic ludli'tH of a liiirat Hpmy out lu a coiic, Altliougli 

tlic puttcru on a ... tlila cone |m uauall.v I'lllp- 

tlciil,*** tlic la'iciitiilioli of tide cIllpNc wi dcpciidn lui 
tlic dlri'i'tioii of lli'i' (Hid oilier faetorn tliiil iiu e(|ulvo* 
lent clividii!' puiterii iw inkeu (duveiilhiually, ’I'Imh 
iiMMiiuilillou Ih augiiieiitcd hy auppoHiiig lhat the 
piiltecu Ih deaerllied hy a eireular (lauMiioi diHliiliii- 
tion ohoiil 11 iiieaii poiiil of iooiael. (See Section 
I, A,2,) 

It ahoidd lie noted lliul idlliooKli llie|iallern lendn 
to eoiiforiu In iioriuiilily, llie loeMlioiiH ol' individual 

hIioIh are mil ilalependeui, ’I’ldN iw Noiiai ..relallou 

and in evideiilly ol laoal loiporlaliee in cooneclloo 
willi very xhorl Iiui'hIh, Hoiatldy, if one hIioI Iiiin a 

liirge error of one nlgn, .. the next round Ih likely 

to have a ... of Ihe Hanie aiga. TIiIn ia related 

to aho wiiiider,"'" Aa the goaner Idea lo hold on a 
target, Ida aim traeca a aiiiikeiike path. One can 
liaiigliie I he aoiidl pure diaiiei alon heliig carried along 
thia palh iia a prolialii!||y elood. We alteoipl In 
loiike a dialinclion lielween the diapeiaive aerial cor- 

reliillon ariaing when a gunner Idea lo iiold .. 

tlxed largel loal Ihe uoieli 111011' liaporlaol truekiiig 
aeriiii eorrelalion, The poial laia not lieeii elarilied 
coiilplelely from the iheorelieal |ailiil of \ ie\v, (la Ihe 
nhole, ne ahull iitleinpl lo a\'old ll hy iiahig 01011' 
naive atalialirid ideaa, 

Aliolher cliiaailiealion of ayaleio erria'a eon he 
iiiiale which cniphaaiKea their alullalleal nature; 

i, I'hirliuilniti rmirs. Theae errora iirlae from ilia- 
peraloii, Iriicking errora in angle (iuehidiiig lOiy 
uinplllleidion of Ihe ayaleni), and t 'laaa A errora, 
i, iiiishslriiili/ vrrurs, Theae give a aeiialidy con- 
Mtniil lilaa over one hural hui vary from hurat lo 
luiral, lyplcally, they are nttrllailed to range in|ail 
errora, liaruionlisulhui errora, and I'ludly aelllng of 
lllghf data. 

it, iSVrm/// vmm. ( liven a inirticiilar allnatlon, aiich 
aa a a(a>cllled point on 1111 iiaaigned puiaiill curve, 
theae errora yield a tlxed hhia. 'I'hey are evidently 
CliWH H errora. 


7.1.a NMtiirn of Mmlorn AirlMmio 

I'larly uaaeHMioent testa were tnadi' hy firing 
ugidiial a flag target lowed past the gun iniaint 
on a piiiiillel conrae at low relative apix'd and eloae 
range, 'I'he niimher of hita wira connied. ThIa 
procmluri' can Im' defended only on the haaia lhat 
Ihe Inataliat loii ices nirhorne and It iliil Ihe, (ilearly 
an e.xtrupolatlon of perforniunre on auch trivial 
eoiirwa lo experled perfornmnee agidliHl an aeliial 
largel coiirae In niijiiatllied. I''orthernioli', the 
hulleta that luiNaed all' loaf to aiiaiyala, alnee 
Iheir poaillon is uol known, Thiia the inetloHl la 
atatlNllcally hielllelent, 

t urivnl inelhodN lor uldiorne leala are liaaed on 
ihedry run pdncl)de. Thai ia, eoiuhal coiidlliona are 
alaiulnted aa <'loaely aa poaalhle liy laivilig a lighter 
plane at lurk Ihe tionilier. Nellhi'r aide Urea lo'liial 
hullela,'' Inaleiol, liy loeiina of varlooa areurate re- 
cortling liiatrnioeala, iiauiilly airlaa'iie hy Ihe nlrcriifl- 
liartlrlpatIng, lour Itaale lypea of data are ohlaiiied 
(I) Ihe range and hearing of the target, (2) Ihe 

..I ranging of the algid under leal, (M) the 

..I gun pointing, and (I) Ihe altilode, a)a'ed, 

and idlllinle of the guiMiaainlhig ulrmifl, Soioe- 
llioea il la dealridde lo id'laia all m' aooie id’ theae 
data, ia ayuchroniindha), lor Ihe largel nlrerafl. 
To Iheae I wo re<|ntrenienla, eouihal aiaoilalion 
and preelae ioatrninenlalhai, a third ioiihI he added. 
I'or a ghen type of larileal allnalion, aiirh aa a 
reiM' iinarler allark, aiillieieni repllcalloiia of Ihe 
clreinoatiinre lonat he noole lo give adeijoate ala-' 
llalleal voice lo ihiMc Nariahtea ohieh deterniloe 

Ihe ayalein'a oiilpiil hut which cannot I.. 

Irolled, rida hopliea that the experhoeni nnial he 
dealgned enrefuliy, iiaiadly liy Ihe hatln-aiinare 
leehninne, In general, a uilnliauio of replicntlona 
of (he order ol IA la needed for each ayateni under 
.. lactleni ailuatloli. 

We may no«’ liirii lu aoiue of Ihe ilelnila of aaaeaa* 
nieni prograiiia. The three major phnaea are (I) In- 
atriiinentuthai, (2) liilerprelalion and reihiclioii of 
diita, and (it) nieuaiireiuenl of elTecliveneaa, Duly a 
raphi aiirvey la ciaileinplated. 


'' till' liH'k of Inlillillloa cauHcd hy giaillic la a aia'loiia (low 
of the mclhod wlilcli caiaiof Ih' aaowered hy Ihc aac of fraagl- 
■le hollcia, alace falhacidc I'laalial I'oiallfliaiN coaid laU. I lira 
Ihi a»ed, SlaailHlIag recoil au'claaiMiaa aaty he aaa'li aioi'ii 
lo lac tiolal. 


(’ONFIDl'iN'I'IAIi 
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A W A UTICA t. A«mrr« ok AIHIIOHKK KXHKHtMKWAC PMCKJHAAfM 


7.2 INNTHtllVtKNTA'IION (AIHHOHNK 
PiMKJHAMH) 

7.2,1 ll«iirtii|{ iind ilHtigii of Tarffot 
Hiid Atlitudo of Gtin-Moiintlnff 
Aircraft 

'I'd (Kitm’mltid dll' cdtTiH’t ildlli'c'tidii nt i*iu'li liiNtniii, 

dd., |M'l‘fd('t Uiitjiiil., it |m rilH'dfiwri'y III klHHV till' «|ltW‘0 
(mill Ilf till' tiirKi't rcliillvi' to tlin khii muiiiit hm a 
fiiiii'lliiii (if lime, TIiIm In tiiinnally i(i'i‘iiiii|)IInIiin| fiy a 
ilfti'i-niiiiiitliiii III ('Ill'll tiiHlaiil Ilf III!' hiiiKc ami Ih'iii- 
liiK III III!' li(i*Kii| ivllli ri'i«|)i>i'l III till' Knii iiiiiiiiit, 
'riiri’c IlftHiiin I'liini'i'aii wltli Ichki'h nf l-lii, fiM'iil 
li'iiKlIi, will'll KiiiiKi'il ami limlallcil In a wiiIkI wlinlnw 
Ilf a licnvyliiinilii'r, will cdvara fldil nf a|)|iriixliiiitli'l,v 
t'iU" III iiKiiniilli mill /VI* III i'li<viill(iii.''< 'riic nllaii* 
iiiciil U ilii|('i‘idlii(>i| liy liliiiliiKi'iitiliy (III llic kiimiiiiI. 
'I'lic Iciiw'H iiiiiHl Ih' I'allliriilcd nh llml Ilic inaKiillli'a- 
lldii will he kmiwti Iimlcr ijriijcclldii, ’I’lic licarliiK 
iiiikIcm i'cIiiIIvc Id IIiIm liiMlallalliin ciiii lie lll•l('l'l|||||('(| 
iIiihiikIi priiji'i'lliiii iiii u atillnlily k)'IiIiIi'iI mi'I'oi'ii. 
'riici'c (ii'c dllici' iiii'tliii(|H (if (IcIi'i'tiiliiliiK iH'iiiiiiK, 
'I'll!' iiailldii III iikIiiiiiIIi ami ('Icvallnd nf a lidTcl 
wlilcli nidiiiilM It Mingle camel’ll ami wlilcli liackH the 
l(d'K('l cidi lie nicked nlT llie near Irahni elllier liy 
neKi'a (ir liy HclMynn,'" I )|al icmllnitH are iiliiiliinratilii'ii. 
'I'lie (llreclldd (if Ilic eeiiler nf llie |ilclin'e In kliiiwii 
ami Hie licnriiiK nf the (dlNiilaced) lai'Kel hinine In 
remllly (lelcridhied. ll Wdiihl hInii lie |idNN||ile In iinc 
i(llra*diii'(‘dw-licii(i( ('(i(l/(r alilch can nive iinnleN with 
a tit'dliiilile ci'iiii' (if 1 (ir U dillllrailliiiiN. Uniine In 
dNiiiilly ilcli'i'idldeil li.v nii'aNiireinedlN nf the liitaKi' 
(III the tlllii Niiti|illei| liy ii ciiliierii nf '2*hi Idciil leiinlh 
(Id Kiiill iniiKltllleiilldli at llie I'xpeiiNe nf llelil hImc) 
cluiHpi'il Id till' nun. 'I'IiIm iletei'iiilniilliiii U iiniihII.v 
the leiiNl acciiratc Nlep In Ihi' cnlli’c Nelaiiiic he('iiiiN(' 
(if lihiri'liiK (if whinllpN iiikI fni'CHlinileiillin nf the 
larnci, 'I'hc iiNcnf laiiiil paliileil wlnnllpN, nf taiiilhiH 
llKld'’*t mill Ilf liifrai'i'il lainpN Iiiin lii'en NiinKeNtcil, 

'I’d l•('(lllc(' till' I'clallvn li('i(rliinN In illreidinii In an 
ah' iniiNN cddidliiate HyNlein, the yaw, pilch, anil riill 
nf the alrplitiic imiNf he ineiiNiil'i'd, 'riilN In linin' liy li 
pair (if Niillahly nliiihiileil nyinw which iiialiitiiiii llie 
illreclldii Ilf Ihi'h' Nplii iixcn In Npiice im the iflreral'l 
I'lickN iihiMit the imiiiiitliiK. 'I’hc ri'Miillliin illNplin'c* 
iik'IiIn cult he picked nIT either iiiei'liiuileiilly nr liy 
Ni'lwyiiN. ^’((lv, pitch, and mil ciiii aiNn he chIi'iiIiiIihI 
iifler ineaNiiremeiit nf the lilt nf the hni’lMiifi iiml the 
pimltlnii Ilf a NIliiNpnt nil Nnine plate fixed hi the 
iilreraft,''* 


7,8,2 ANtroiiintrio Mothoda 

'riie Mjiaee |iiittis of the two alreraft mljtfif, well ho 
delernilfied hy a«trumetric (iietlKiila,'**'Suppose that 
tvvii vertical cameras of j3-lri. fimal length are 
nidiinted on the griaim! at uppiiNlle ends of a stiltahle 
hase line, 'rini iilreraft {rhntngraptioil h,y these 
ciiiiieras carries imrhaps four brilliant flash iinlls. 
(foinehient with each (hish a milln slumd Is sent to 
the grniinil and recnrdisl by a cbrnnogniph with an 
iicriiracy of I ''l,0IK)s«c. Htundard precishiti metlnMls 
arc iipplhsl tn nicustirc Hie hmige piisllhins on the 
two plali'N. VVIIh idi'eraft at ID.IHMI ft the nverall 
priiliahle errnrdf iinsllliin Is i I ft, iind the prnliable 
ermr In velnclly In ,t *4 fps, 'I'he dlNadviinlagcs nf 
IIiIn piiicediii’c are fiiiind In Ilic reslrlcted sky area 
available In the inaiieiivcrlng aircraft (Ihis cdiild 
preNiinndily he iiiel hy I'liiplnyhig a lull Ice nf 
canieras) ami In Ihe cninplexily nf ilic dala rediic- 
linn. NcverlhclcNN, the tlexllilllly of the instiillalliiii 
In ((MNeNNliig ainiiiNt nil types of aerial prnhIeiiiN Nhniild 
nmke It iillnicllve In a large pnivhig grniiml. 

7.2. :i Syiudironi/ution 

deliiriiliig III Ihe Nltiiiilui'd idrlinriie IiinI rwineiilN, 
the giin canii'rii liNed In deleriiiliie range iiInii cn- 
liihllNheN the ki'IiiuI gull |iiiliithig. Mmilly, If a 
I'lntiera In niniiiiled In phnlngriipli the eninhlldlig 
gliiNN (if the giniNlghl, I Ill'll raiighig and Iraeklng 
errni'N are kiinwii; end if 11 eamera plinlngrapliN nii 
liiNirnnieiil panel, lllglit data arc reciird«d. It In 
evlileiil lliuf ihcNc filin’ ciimera iiuIin, ii'lcmm'i’a, gnii, 
Nlghl, hiNiriiini'iilN, iiiunI he N.viiclil’niilseil, 'I'hlN In 
iiNiially elTi'i'led hy tdaeliig a light hiilh In the baek 
nf ench caini'i’a which I’ngN Ilic lilni edge hi eiieli 
caim'i’K III liilei'vaiN dlctaled hy a iiniNler I'liiiti'nl 
null. 

7.2. t Air IVliiMM (^oordiiiNto 

'r<u<htti(|ii(i 

Hiiiiii'wlial simpler liisti’iiineiilallnii Is piisNllilc If an 
I'lilll’i'ly liilTcreiil iippi’iiach *"*'’*’ In Ihe prnhicia nf 
ih'lermhilng giin-pnintlng ei’mi’s Is iimde. I''ni’ iicnr 
IMii’siilt curve id lacks I he lini’c ases nf the iinmber’N 
giliiN and nf Ihe Ilghler’H giiiiN will he eh we In parallel- 
Ism, since the leails tiikeii hy the (liielislN are eipad 
In nIsc and njipimile la sense, In a lirst iirdcr appi’(i,xi- 
amtlnii. (Hee Meeliiia 3,3.3.) I'!i|id|i each aircraft with 
a ciuitera kept in rigid allgameiit with the respeellvo 
Imm'm axes, 'riieii the image nf the niipimiag iilreraft 


CONKIDION'riAl 



HKI»U<:TI(»N (>r l»ATA 


or 


nmy Ufumpwtwl mi iMmli film, fuiUtni', tlitil; 

file lininlmi' Iw mippllml with ii MM) |hw imiif iiwii>ii|M'i<tl 
mwlmiilsm which jiluccn) on the Mini n jiulnt givliifc 
the rcmilliuit dhwfion In IhcnlrinimM thiit (he liiilint 
would tttkn iimlcr the iictlmi of miiisilo velocity luid 
mniint velocity. Huijiiohc thiit hie the li({htcr the 
lUinle Ilf ekid Hiid iiiijnle of ill lack eiiii he de- 
temdned ho that the I'eHiiltiilit liiHltiiitiiiicoiiM IIIkIiI 
diccclloii ill the idr iiiaHH of the tiKhIcr ciiii he iilaecd 
on the pnijecled Mulitei' (Uni. 

<<Vt a kIvcii tiiMliiiit of fire Ininiolillliie the haiiiher. 
Then oil Ihe fnime cnrreH|tondliiK in IIiIh liiHliiiit llic 
dli'ccllon the laillet taken in the air iiiiihh a|)|tciirH iih 
a point. If the ponitloii the tighter would reach In 
the air iniiHH iifter the tiiiic of lUithl of the laillcl 
could he plotted mi the niinie frame, then the koiI' 
pointiiiK error would he known linniedlalcly. To 
do thin, HOppone that the tlKhlcr proeeeded over the 
tinic of llliilit of the laillet at lln Innlaiitaiicoiin ve> 
loelty, i.e., the eiiri'idiire of lie piitll In ncKiceled. 
Till* crnciid |iolnl of the incthod now appciiiH. The 
pliiiie dcicrioliicd hy the IlKlitcr'n wiiiKtlpn and the 
hoiidicrV ciiincrii ii|ipciirH on the lioiiiher’H llloi an a 
line joinhiK the iviiiKtipn of the lighter IliiaKe. Thin 
pliioc aptieiirn on the IlKliter'n tllin an a line iiiirallel 
to the holloiii of till* llllll (nliice the tiKlitcr'n eaiiierii 
In no net with renpeel to the wlii)ttlpn) and piinnliiK 
IIii'oiikIi the eiiniera Inniiilhillon on the honiher. 
The [iliiiic coiitidllhlK the IlKliter'n liinliilllillicoiin le- 
locily and the hoiiiher'n ciiniera ii|ipeiirnan a nlraiKhl 
line on the tiKhIcr'n Mho piinnlliK IlirmiKh the liniiue 
of the ciiinerii liinlalliilIon of the hoinher. Hiiiec the 
lllllin of the two ciillicran are iiri\rlii imrolh'l, Ihe iiokIc 
hetween thin line on the IlKliler Mini and Ihe horh 
Koitlal on Ihe IlKliter llllii may he IraiinfeiTed with 
licKllKlIile error to the lioioher Him elth renpeet to 
1 he line JoInhiK 1 he IlKliter'n wIliKt hm. Thin cniahlinhcn 
a line on the honiher Mini on wideh the IlKliter'n 
fllllirc ponitloii nninl lie. Mot the niiKle niilileiided 
at the hiiniohilixed hmoher hy the IlKhtcr niolloii In 
prcclnely lta> detlectlon rei|iilred hy the IlKliter'n ap~ 
pi'onch iiiiKle (iiicaniired on the tlKliler'n Him) mid no 
In 

nil! o 

l/C,r 

c„ 

Conwcipicntly, the fatiire tiii'Ket ponitlon In entiih- 
liniicd nti the ehonen frame of the linmohlllHcd 
hoinher'n lihn record, 

The incthod now correctn the future ponitlon hy 
coinpntItiK the tlKhtcr'n tiornial iicceletution The 


f,riie future ponltinn w plotted on a Hue ptWHlng 
IliroiiKh the piiH'loiiH fttfnre ponitlon atid perpen¬ 
dicular to the whiKtip line, 

AltlioitKh the proceditre han ren! advatilaKCH from 
the iiintrntiicnlid point of view (no recordloK of yaw, 
|)iteh, roil in reiptlretl), and from the point of view 
of data rcilnctloii fhalllnlicn arc not itneil nince work 
In In the air niimn) ii« nvcmil errorn art' only knowti 
theoretically. It han not heen carried throiiKh In 
iictiiid proKianiN an han the relative imorillnale 
method. 

7 . 3 .tv DiMtiinl Point 

IMothoil 

Th(* nimplenl metimd of annennmeiil that han heen 
devined linen jiint one eaiaera lived lo move wllh the 
Klin with wliieh it in Imi'e-niKliled,”''' II lellen on Ihe 
eslwleiice of dinlani l•)•fl•|■ela’e poliiln niicli iin inoiin- 
iahin or cloiidn a hieli do not move diiiiiiK tin' annenn- 
iiaait either idmohiiely nr relatively. If a eerlain 
frame In ehonen if may he iinnonie<i llial eorreelly 
iiliiied hiilletn llred al all earlier hinlaal, eorrenpoiid- 
liiK lo the lime of liiKlit for I lie rmiKe of llml flame, 
are IdllluK Mm lio’Kel. 'I'he tllin in lorned hark hy the 
appropiiaie mmiher of fraiimn and Urn IlKlder ponl- 
timi, K'ln ponllloii, mill rel'ereime poiiiln are nnirked 
on the projection ncrccii. TnrnhiK hack In Ihe 
orlKhial IVmne, the Kim error In kiaavii hy niiperlm* 
ponliiK the refereiiee poliiln, eorreeliiiK oiiKhial Kim 
ponitlon for hallliOlcn and then ohnerviiiK hy how 
laneli tlmorlKiiiid eiirreeled Kim ponitlon fiilln lo he on 
the tm'Kel. 

I>enpile the lick of nrenriiey, the niniplieily may 
well recomineiid thin melliod fur either rapid work nr 
pilot tenin ileniKMi'il lo nliiiw Kl'nnn errol'n. 

7.1 Ut'.htlCTIOM or DA TA 

7.:t.l 'riMlIlllitlllOM 

Thin nectlmi ivill riiiileiil llnetf ivllh a diHi'iinnloii of 
the leehnlipcn Ihiil have heen finiiid iinefiil in re- 
diiehiK liie rtnv dalii oliliiliied in nirhorne tent pro- 
Ki'ioon, The I'limimtiiiK neheiliden for pm'tieiiliir npplh 
ealliiiin have hm'ii wrllleii mil In del ail mill 

are not Kiveii here, The teeliliiipien nre liiime eon- 
eerned (I) with the rotiitioiin of I'oordlnate nyntemn, 
CJI) with hallintie ainl piirallav ealciilntionn, and 
(d) wllh the Irealineiit nf niiiKin-nhut prohalilillleH 
llllii of iiieaNiiremeiil errorn, 


t'ONKlDKN'riAh 







t.Ji.a IlntMlioii Ilf Cofirdinnl^M 


It l« til Ito r*xiK»i'lini ihiit t liiWHlImoHHhmiil 
•’try will l((( hiiimI iiniKii'tHiit In UNNi’HHiiiiMit 
KjiiinipIfM in'n (I) miiK'tliin of imlinntli luid itloviilinn 
nK*iiNiii't<ii with rj'Njij'itt lo ii I’ooi'difiiilii NyHtoin do- 
(omiliKHl hy n trh'ttmom liiMtaltidlnii Ui* honrliiKM 
with it'apoct to a I'ooi-diiintn HyMiam flxi,d in ||,ii nhv 
ai'iift llint inoiiMlH IhoHO t'lUUaniN (tlia i<aiiti>niN nrn not 
liwMwarlly nilKiioil with IIm< nhvmfD.'x ( 2 ) a similar 
mlni'tliiii III kmImk fi'oin hanrlnKH ivlallva in alrrinft 
iiMw to iiciii'InKa I'l'ItUlvi* III nn ah' inaHw l■nlll 1 |||latl< 
H.vali'in (lhi> iih'i'i'iil'l iim'h ini' inlali'il in liii> nir iiuihn 
H yHii'in lii'i'iniw' nf yaw, |ii|i'li, mill inllli, iiiid Cl) a 
li'iinHl'iiriiiiidiin nf iiukIi'h nmimsird In n ayioi'm |'(■i||. 
llvn III II I'linii'i'M tl.M'il in a IlKhli'r In iiiiuIi'h llll•llMnl>l•d 
in II Hynli'iii III llii' llaliliT«M and inn'iiiii'l In iIhiki' 
III II linmlii'r III'III a Knninil Ini’Ki'l 

'I'hi'Hi' I'Miiiitili'K iniial ili'til n llli llii' I'niiillnii nf I'li- 
iirilhiali' Kyuli'iiiH. 'I'lii' iihinI i>li>(tiinl and iiiiinli'Nri 
nii'llimlH III' Ki'iiiiii'liy ini' Ihnai' I'lniilnyiiiK niiilrlx 
illKi'hra,*^ Ai'i'iiiilhiK In I lii'w iiii'IIiiiiIh, If * |m a vii'liif 
In iiiii' I'liniilhiiili' HVxli'in mill x llm Hiinii' yni'lnr In 
a I'liliili'd I'liiii'ilhiali' Kyuli'in, tin' two nrn l•lllnll‘l'll>ll 
h,v dll' iniililv I'ltiialinn 



a diving hanking timi to tha fight,) Tim aelrnnth and 
clnvatlnn nf tim tafgnt with rnupmit to tlio alf 
Myatniii Hill ff'f|iili'fd. 'I'lm iifiililam la miiIvwI hy tho 
11111111X11(11111111111 

X »» SrSaS«x, 
wimn wriltcn In dm fiinn 


S I'i « BSkX, 

win'fn 



I'liM U I) win U~ 
Sff I* DID 

, — alii If I) I'lm It^ 


Afii'f kIiiiiiIi' I'lili'iiliiliiiii, mm tiiiilH Unit 


Kill !•; « I'lw /' I'lm A’ljaii a; i'iw If - nIii If ain A 
— lull /' I'llH ,1 J, 

alli (.1 - )■) » i'iim H NCI- fiti'iiK If hIii a T hIii If 
Inn If], 

la IIiIh arnliii'in dm aiigli'w anil If ni'i’ kiniwn 
If nil gyin f 'iiilingi,"’ mu Ihiit llii'ic I’lifiniilan iii’c I'lnn- 
lili'li'ly lll'll■|■nlhlnl('. 


X - 8 ■ X, 

Tim iifiay S In ('nni|iiiHi'i| nf dm illfi'i'llnn I'liMlimn nf 
llm (iM'H nf dll' Ih'Hl Kyuli'iii wllli i'i'kiii'i'I In dinni' nf 
dm wrnnd, anil iiiiili'lv iiaild|)lli'ndn!i imt'.ifliiig In 
dm iiMlliil fiilc' l« iiwi'it 

Tim ii|i|illi'iidnn nf dm llmniy In lllimlI'lili'il hy dm 
lii'iihli'in nf dll' ultiliiltinlhiii Ilf niorilitmlrH, '* In IliU 
lii'iilili'itii dm iiKhnndi ami I'li'i adnii nf a liifgi'l nfi* 
given In a I'niailiiiiili' Kyuti'in IIm'iI in llm hninlmr, 
The liniiihi'f HViili'ni Ikim Imi'ii iihtnlneil IVniii ah ah' 
liiiiKH MyMli'iii hy II Hei(iieni'i' nf diiee filallniiH 

(1) II filiidiin III yaw, with a \efdeal iivIm, nf niigie 

(2) a I'liliidnii In |iili'li, wllli a hni'liniintiil iixlai nf 
angle /*, n m I (,1) a n it a tlnii hi fi i|t, iiIhiiiI dm alferafi V 
Iniigitnilliial axh, nf aiigli' If. (Tim miief Ifi Hlnmlni'il, 
iiiiii dm iiiigli'H ui'i' iinxidvi' when the iiianhef iiiiikeH 

'■ III A •» SS' l!i(< iii'iiiliti'l iiiiili'U iH" Ih I'liaitnili'il liy llie 
I'liw fiy I'liliiiiia fiili'i liitliiil Ihi'iituiai'iil In ilii' iHi nm mill /di 
I'litiinui Ilf iS", iaiilii|il,v fill' I'li'aii'iilii in dii' idi fan nf iV'fiv 
dll' ni!ii'iiN|iiitii||iig I'li'initalN la dm ^Iti mini,in nf S' mill inld. 
Null' litivv ililn lull' lx ii|i|illi'il ill die inxt |n niiitiinlv a II X fl 
iiiiili'lK tiy 11 I X H nmti’lii In nliliila a I x II mMti*l«', 


III IIXWMHIIII'III iifigntnH a iaige iniiiilmi' nf I'ead- 
hig.x iinixt he I'eihieeil. An exael iiiiillmnialleal niiIii' 
linn niny III' inn ihim-i'iiiiHiiiiihig. lienee, iirnlileinx 
xiieh ax liie |iiei'i'iilng line are fi'i>i(imiid,v milveil iiy 
nmehiiiiUiiiH nr x(me|iil i'nni|iniei'x, A iimi'liaiilmii 
eiiiieii II (//imA,"' eiiiiHtnii'led with iiii'i'IhIiiii ami eiai- 
Hixllng nf I'lilalhig iii'i'x wlili'h limy he |iimldnimil In 
iiiliiiie dm iii'lenliilliin nf dm ah'eridl with i'i'x|i(<el In 
dm ah iiniHH, ean he iimi'iI fur liieHe reihii'iiniiN. A 
Ii'iiiihIi lx |iriw'ld; 5 (! fur I'.'iiai'l xeldngx nml iiiarkingx, 
llm iiinxt a|i|irii|iriiite i'niii|iiilerN are haxeil nii the 
|iriiml|i|i' nf (/anamiiie |iriijei'lliin.*^Wxhig die 
eenler nf a xjihere ax dm I'enler nf |irnjei'll(iii iiml an 
ei|iialiirlal langeni |ilinm ax die (ilaiie nf |iriijeediiti, 
the great |nilar elrelex nf iiiiiglluile iinijeet hitii a 
I'ainlly nf Hiriilglil llimx iiiiii llm xiiiiitl elrelex nf latl- 
linle jirnjeel hiln liy|ierliiilie ai'i'N,'* The |irltiel|ile nn 
wlileli dm iixe nf dm ehiii't lx haxeil lx xlin|)le, lliiiighie 
dial II line frnin dm x|ilmre eenler hi die target lx 
lUeil. Hiitii te Hie x|iiiei'e nml Itx attimheil plaimi' grid 

'• llm I'. H. I'liiixi null (leailalla Harvey linx |»rii|iariii| iilale* 
far large, lllll<'•w'alll (ll)•lllllallll Nimrhig) gimainiiln etiarix. 


CONIi’IDHNTIAh 


HKIHiCTHm iW fHTA 


lit plniiMiirti, Tint liii'pt liiifl will ti noriniK |iiit* 
toni on ilin (thnri. 'I'o lto s|Hti'llln lot tlin giiil pinito 
linvo ItH iiHiwnl lino nl mi oioviilloit iif 0® inni mi 
(wliinitli of 270®, l lioii, If II yiiw Ih in ho romovoil, ( ho 
Nplioro rntiitiw In msinnith mnl llio (moo nmviw nloiiK 
(lio |n'o|)oi' liynorlmin (lino of onuiil oloviidoii); If h 
( litoli i» (o ho romovoil, t lio wplioro rntuton aliont (ho 
(lormiil lino of tlio ({ritl lunl tlio (moo notniilly ilo- 
wiilios H I'ii'onlar arc on (ho «iiil oontoroil at Ita 
t'onloi'i mnl If ii roll Im (oho romovoil, (In- traoo movoM 
aliiiiK n miiall oirolo on (ho nphoro ahioh projooiH Into 
olio iiyporhollo nro of n I'nmily orthonoinil (o (ho 
orlKiinil wt, iirntrinnontH IiiihoiI on (Iioko mnl niiiillnr 
projoodoii |oiiioi|iloH lim o hoon oouHtrootoil,” ii» 

7.It..'I Ci«l«‘lltlllt(tU of l)<‘fi<M*tioi 1 

luut I'tiriiHiu 

'I'ho oiilonintion of tlio ilotlootlon (hot Mliniilil havo 
hoon (iikon iw oiirrloil out hy illi'oot ii(i(illoiition of 
oloinoiitary liloio*. In imiilooliii, kiiioonitlo ilotlootlon 
Ih ilolorinliioil hy (ho i'IiihhIo luiiftmi'li iiioIIomI. If It In 
iiNronnoil (lint (ho unn moiinl h In noonooolorntoil 
inullon, (ho rnimo nl iin>' liiNlniil otin ho oiilloil a 
fndiro liiiiKo, mol ll iniiy ho Nn|i|ioNoil (htil a Imllol 
llroil oorlloi iiiolor lOMfool aim In jiiNl hllllliM: (ho 
(lO'Kol. Till' (lojiomlonco of (lino of lllidit on (ho orlon- 
liillon of (ho Koa hiorol In liiNonNliU’o onnnKh lo 
hoiirliiK ohiiiiKON no IIiiiI (ho iixlmnlli mnl olovalion of 
(ho ini'itol III (ho liiNlaiil of NiipjioNod iiolon'l may ho 
iiNi'il, (TIiono (lllfor froin (ho Inio horo minloN (iv 
IimIIInIIo ilolloi'diaiN only,) I'oilorhat |iro(»aroi| IiiIiIon 
nr iinIiik a|ipro|irluto Krapio* for (ho kinivMi ah'Npooil 
alal ImlllNllo iloiiNlty ylolilN (ho (lino of IIIkIiI. I’rio 
I'ooilhiji hio'k aloiiu: (ho iiiothiii ploinro loooril hy (IiIn 
loiiitdi of thiio ahoN (ho tai'Kot piiNitloii at Iho hiNiant 
of liro, Tho ilKToi'oni'ON In N(ahlllr,oil miiaailh aial olo- 
Viidoii of Iho two liirRol iiaNllloiiN glvo (ho ooni- 
panonlN of klliomnth' ilolloolIon (Wo nooil tail hihiir 
(ho oi'liloiM ilolallM of halliNth' oorroodotm, oM'opI 
(o |iolnl oal (ho iioooNHil.i' of Npoolal ohariHmnl 
ooni|aitlna nliU In mioh ioiinn proihioihni oporallonN,) 
Tho oori'ool ilolloolloiiN may (lion ho iiloKoil uKahiNi 
mill thnoN (iiNNONNinonl IIiiion laliaiN diiioof tllahl) mnl 
a oni'vo inny ho Mnaindiml tlnoiiah (Iiono pohilN, 
Tho inlviiiilnao of (hlK olonioalary (Imohaok hlon l« 
(hill full allawiiiioo In niinlo for (araol noooloradon 
Allowmioo for (ho m'l'i'lomiinn of (ho oonlor of am vlly 
Ilf (ho ann iniinnt In iinioh inoro illlllonK.'I’n 
•Into, Niioh iilliiwniioo him hoon oiiimliloroil MiiiioooNNiiry 


Nimio vliiloiit ii vtilillna not Ion Inw not hoon Horlmmly 
Ntuiliml. 

A pariilliix oiii'roodiiii In tho homing of tho taraot 
rniiHl iiHually ho inailo hoi’iiimo of tho approoiahlo ills- 
ptaoomont of ami pofiltloii from (hat of dm rooorillng 
luNtriiinoiit. in fimt, If «, l>, o am dm ooiinlinittoN of 
tho anil rolativo (o (ho oaiimni In tho alrornfl ooiirilt- 
nato H.VHlom, thou tlio aisimiitli innI olovation of (ho 
(ai'aot roladvo lo dm (nrrot may ho oiillotl A + A4 
mnl A’ -h A/i’, ami, whon dm ranao In r from tho tiirrot 
anil I'll from dm oamorn, 

/’ nIii (."1 f A.'l) ooN (I'J -f A/v'l “ Oil nIii A oon K — a 
0 oiiN (.1 -f A.i) OON (A’ t A/'.') “• I'll OON A ooh H ■“ It 
onIii (A' -f- A/’.') oiinIii a* — 0, 

I'Volo thoNo i'i|iia(loaN Iho approxlinatiiiiiN 
It nIii .1 “ II OON /I 
/ OON 

(ll nIii ,l d It OON A ) nIii A' o oon A' 


' ' Hilt 2A’ 

aro olitalnoil. In tiraodoal work, n mnl o miiy noriiiully 
ho iioalooloil iiial Niillahlo oIiiii'In may lio propnroil 
from ivlih’h (ho oorrootliin may ho roail. An iin 
alloroido III llii' (iirioiiliiN, ilio parallax rorroodmi nniy 
ho iinalo hy maillior mooliinilNin with an iiiilri'' iiaiim 
(ho /i/ii,rh 

7,i(,t KITid’t of Krrorm itt IMoiooirr- 
iioMit liiui Siiiwii*-Mhol 
llii i'roiiiihiliiii'M 

lialli'i'ody, (ho iIInoiinnIoii iihni’o hlilioiiloN (lint ro« 
iliii'thiii of Iho raw iliita him hoon liroiiahl lo (ho point 
nlioi'o orroi'N In anii iiliii nro known im finiolioiiN of 
diiio loor nil nlliiok. 'I’ho noxi i|iion||oii In ii iiiiliirat 
olio: If a Nliialo hiillol In tiroil nl a ah’oii liiNtnlit with 
Niioh I'iiIno aim whiil In I(n iirohiihiilly of hllllna Iho 
(nraol’* Anil, ii|ain iloopor oiiiiNliloriillon, how In (IiIk 
lirohiihlllty alTooloil hy Iho moiiNiiroiiioiit orror oonm 
iiilKoil III Hliidna dm ami orror? (Hiioh orroi'N In iimaN- 
iironn'iil iiiiinI iii'Ino Iiooiiiino of iiimi'rlaliidoN Ihroiiah" 
oiil dm proooNN In oliNorviithiii, niiiohliio hohiivinr, 
I'oi'orillna, mnl oaloiiliil hnr i 
'I'ho IIinI iiiioNlhni iiiiiy ha iiiinwi'I'oiI Inldnlly on llm 
liNNiinipdo., (hill (horo no moiiNiii'oiiioiil orriir.*"''’*" 
('orlalii nihlltloinil iiNNiiiniithmN iiliniil tho tiiraot alal 
almni Imllol iIInpoI'nIoii an* iinnlo liofnro prooooiiiiia 
with llm Hohillnn. Tim tiiraol In ni(vin\ililli\mllu riif- 
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nemhk, u tni’Rot Um pi'ifljiilillily tlmt ii lilt In 

IcjMihI ili'pwiils on tli« iKiNltlon ol' tlm |||( Init In IiiiIo* 
jwMulinit uf Hill iiuiiihni’ ur locnlldn of ourlli't’ liltn, 
Aiuiniliiiit nv'lilitiu'Pi linlli Miiuii'otioiil liiiil omiili'iitHi 
i»i (ilmriKtinr, liitIkuUnN lliivt tlil« In h viili.l itNNiint|ilJiiii 
III niiikp iilioiit. flKlilDi' iiiriiiiift, It In I'lMioiniiiiuiiliiil 
fiirllii'r,** lliiil, till' lyiiiciil liKliti'C liii'|t;(<t Ihi iii|i|iii*iii| 
liy It Njjiii'i'ii Ilf illnniPlt'i' ft ft witli ii iiiilfoi-in viiliii'i- 
iilillity riictiif Ilf TIiIn mmiiN ilmt If ,i liitilH hliN 
tlio jirnvIiiUNly itiiili»Mtr<iyf*il N|ilii>ri' iit iiny puliit tlin 
tii'iiliiiiilllly timl It will Im IoIIiaI In 0 , 10 ,'I'limlM^ to 
liin liiiliol, iiiiituliii' iIIm|i|iic!'IIH'I|In tuny Ih< llll•|lNltl1<t| 
III II liliiiin Ilf iii’iliiii (ilin |i|||iiii l•lllllHll||||)( titiKOI Hiiil 
Knii’iiiiiiiiil vi'liii'lly III II kIvoii iiiNtiml) luiil |ll•l'|ll•ll• 
illi-iiliir III IIiIn |iIuiii>. TIiiin, If n |i,.|'l'*-i>t liiiHi-f wllli 
iiiiiIIh|iim'nIiiii wi>i’i« Ihi'il wlllm kIvi-ii hIiiiIiik I'mir, Ilin 
ri'lilllvi' iiliKiiliii' Ni<|iti lilt Inn fiiiiii ^l•llil•l' lii tlii< 

liiilli'l will'll liiilli iiri' III |i||iiii| i'iiii|{ii limy Ihi (';i||ih| 
(/) "• {=i‘i,j'»), ’I’lii' ituii iiri'iir Ki'iiiiiiiii'i I liy I Ihi |i>m| In 
(j'), All iii'liiiil liiilli't ||i‘iii| wllli Knii I'lriii' (^'i will 
liiivi' u I'i'liillvi' iiiiKiilni' Ni'i nil-ill lull I'niiii ilm iiukui 
I' l'iilur, will'll liiilli uic ill till' Niiiiiu ninui', of 
(.1- -f- h) « (j'l -f fi,, /, f /hj), ivliui'i' (h) Ih ii iiii>iiniii-i' 

uf iIIn|ii<|'nIiiii. (Hlilrtly, ||||. ni'liiiil ItiillH In ..I 

III lilivu llic iiiiiRxIi' vcluclly tiiiil iiiltiiil yiiw uf tliu 
|iui'li'i'(, liiilli'l flic I'i'iiHiiiiH uf riiiiKi' iiiiiti'liliiK, ) || |h 
nii|i|iiini'(1 iIkiI {It) In (I|n||'|IiiiIi.i| iiui'iiiiillv wllli ii 

llii'iili uf (11,11) null II ..uf (n^) -« [al , 4,). ’I’lli' 

<|iliiiiflly (III Iiii'IimIun Ilic ('Ifi'cl uf llrliiK ill n (Ixuil 
Im'Kul UN well iin iliu uxciinn In iiliii •IlNt'ii-lnini'i' In 
I'uinliiil uvci- llio iIInIiii'Iiiiiii'u In n IuhI, 'I’Ih* viiiIiiih'u 
{.4,1 In ciiIIciI I lie f/Kii-u/ui/n/ \ iii'liini-i', 
wiih Ilii'Ni' iiNNiiiniilluiiN Ii In uvlili'iil I lint lliu 
ni'liiul tiiilli'l will lilt till'N|iliui'li'iil liii'Kul If 

(.I-I t (•i)''' 4* (A 4 /<*)“ < 4, 

will'll' /) In iIiii uiiKiiliir rmlliiN uf Iliu Ini'Kui nl lliu In* 
Nlinil. will'll III!' liiilli'l In III lliu NIIIIIU rinmu, In ulliur 
wui-iIn, till' iii’iilniliillly Hull lliu liullul wH! hj) itiu 
Ini’nul In liiii vulnniu, innlur lliu Iwii-ihnii'iiNluniil 
nuriniil il|N|)urNlun Niirfiii'u, ui-ui'ii'il un n I'li-i'nlin- Ihinu 
III till' iiliiMM uf 1-111111^ It tnul I'l'iili'i' ( — j'l, '••I'j), 
lliu Nln({li'«Nliul ti'llnil |il'ulnili|llly In, I'liiiNuiiiii'nlly, 

’•-"■'/.frJ,,,' .. 

» H. lf/(/|, a; It; at,,, >t„,), 

wlii'i'u T In iIi'IIiii'iI liy 

4 4“ 11* 4' 

I III* IIi’nI. (|iiiiNtliin, IIN III lliu NiiiKlu'Nliut |ii‘uliiili|||ty, 

In inmwuruil i-uiniilululy If tiilN uiiIi'iiIhMuii In cullnuil 


In iMii'inlt vurluUunM in imijjgln VHlucity Htiil Inltidl 
ynw,'*' 'riiu oifliiumcnl; In iKtiMimpilHliuil by Netting 
ft •• c 4- ft*i 

w'liiw c In timiuMmtli/ iiinl ft' In Jiuctmliim (In tini 
NWINU uf tliu NUI'Ulnl oillNNlfll'Iltlun «>f Uri'llfN uf HfiO- 
llun 7.1.2), 

Thu uITim'I uf II muiwiii'umuiit yiiHiiiiuu (tr^) tnny 
nuw liu Inti'inincuil, IiinIuiuI uf knnwing (/), uiiii 
kniiWN (inly (i), wliui-u 

«i • A 4* lit 
A •" A 4- //8. 

'I’liu luliil nii'iiNiii'uniunf umii' (/;) iniiy, in IIn tiii'ii, iiu 
wi-llii'ii IIN It Niiin uf It (|iiiiN|.Nluii(ly iiiii'l* (ft) null ti 
lliiulniiling |)iiii (m). If In iIic lliiulnnting |iiirt wliluli 
liiiN lliu yiii-liiiiui' {at,). Thu in-uliluin In to I'Nflmiitii 
lliu lulliiil |ii'(iliiililllfy /) IIN inli'iiniiluly un iiunnIIiIu 
ilNliig (f) itiiil (»*,), Till' t'NiiniitIc Ilf ft iiuluuluil In 
4 •» I). Ul{^l, a: u; ft, »*), 

wliui'u 

Ol » (r,„ - 

oj!, 

(I III' Hiihlriii'liiiii Ilf yiii'liiiiuuN nIiuiiIiI Iiu uiirufiilly 
iiuluil,) Thu NuiiNu In whluli /i' In un iiili>i|iiiilu UHlIiniitu 
uf ft In I Ini I IIn wulgliluil iiyunigi' iivui- tin iinlyui-Nu uf 
IiunnIIiIu Id/) (ur IIn (>x|h'uIui| vnlilu with i-UNiii'i't fu 
(«/)), 

I) j i* f TP /• f *I t , 

I I ft 

*P< */ •»> »/ »• 

f((.i'i 4- ft| 4- lilt, .I'll 4“ ftii 4“ l-'itl /•! 

In in-uulNuly i'i|iiiil III 

I). |fi'(.( i 4 fti, .I'll 4- ftsj ft) fth„ at,,), 

Till' I'UNiill, mill wllli ll, ihu Niilili'iiutliiii uf viii'l- 
linUUN UUlllU llllUlll (IN fulluWN. Hllll'llllg Wllll till' llll'll 

Hull Hiu wcigliluil Hvui'iiguuf a; p) .t|, u,) nIiuiiIiI 
he l('(.i'i, .a; n; «(,,, (?(,,), will'll ft In pill ui|iiiil tu muiii, 
Hiu l(|unHly 

/• I » /• I ». I , , I 

1 I ™ ,, ' 

*/-*. J 2irff,H,(im, 2ir(f|ify 

,, I'M n -.Mun.i ,)m,(/i((a 

I _ 

"2irV< 4 . .^fV^.,*r4-«^*' 

l, I'M Jti' ai*i«H»(l"-l«» '.ol'.lUiuiit )»)| 

uluiirly ri'(|iiii'uN 4. " 4, 4- 1^*1 wliluli ylulilN Hiu 
(luNi'i-Ihuil iiliiiyu. 

' ll will mil Ihi liifi'ri'cil ilntl llm (iiniNl-Nlninlv null uf tim 
ni('tiNin-t'inuiil I'li'ui' Iiiin niiy i-i'lnlliiii lu llm i(imNlN«l('(i(l.v gniu 
|*i(l(illn)« uri'ui', 'I'lic NHiiM' l•(lmlH'k nimlli'n lu Him fliinrimllliii 
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III II pilin' liXtUM'lllll'Ilt It Im l'llliri>lMlllll< llllll 

itjl, > at. I( I'liii III' uliowii iiiiiilylli'iillytliiil dill 

liliiivi' wiliidiiii imsImIh iiiili|iii'ly will'll iiinl mily wImmi 
ffm < 4 . 

Ill iimi'di'iil work ll 1 h nut iimiiilly iitii'i'iwiiry to 
I'Viilimfii dll' iliiiililii liiti'Ki'iil ili'fliiliiK //', 'I'lii' iiHwimii* 
tliiii I'liiiiiiiiiiily iiimli' In lliiit ffi a* "• a, 'I’lii'ii, If 

till' illnfiilii'ii i* •» 4- *S In ilni'il, till' iii'iilmlilllly />' 

I'liii lie I'xpi'i'MW'il iin ll fiiiii'diiii Ilf p a nini ( a. Hiinnil 
on tnlilnn ininln fill' wiiffi'i' lininliliiu,*" I'lmi’In Imvn 
lii'i'U |ii‘0|nu'iMl *' vvlili'li (ici’nilf mu' to I'l'iiil p' (in' 


riidiiT /•' II. I) illi'i'i'dy, Two of IIiphi' i'IiiiHn iippi'iii' 
lii'i'i' tin FlKiii'i'n I llllll If, 

7.1 MK/VMl'HKH or KI’I'I'UiJ'IVKINUMH 

7.4.1 HlM'OIttlOIMIlllMl Mt^HNUriY Mild 

OtIiorM 

If HI! olljl'l'llvi' of III! Illl'liorill' lOWl'KI'llm'Ilt llt'Clgl'Iim 
Ih to I't'iik two 01' itiiii'i' Ill'll I'oiiti'iil nyMlciiiN, miino 
nicdiiMl of I'oinpi'i'Hnlnn Hlnglti»nln)t pi'olmhllltlpii, 
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a/f 

I'mm no 'J. MI(I|*|i'-hI((iI till |M'l)llHlijlltll’i<. 

H'hicll Iii'd kIvi'Ii iim I'liiD'lldliH of time uViT iiMilli'iildr |)ii||i viiclMlioiiH, (iiiil llio like to llntiiiHdlvoM. 

tilliii'k coiii'HcWi hIi )iil(| ltd ()!((< MiM'h ciiiii* ‘I'liU I'liltM'ioii of ('ITcrl Ivi'liiWH iiiiiy hclli'i' lie ex* 

MI'I’mIoii In |||(« K<'iifi‘iilloii of llic (ivcchki' iH-oliitlillify ih'cnnimI iih |||(> v.i'iH’vU’ii nf (Uifinffriiiriih nf u 

of III IriiHl oiii- k!||iii| till loi’ ti |ii‘o|i(»t'!y Hiriit IIIimI muI of (livvii f///w' niiu’li ii'itl Uv Kiiiwutifiil for u Nyi«lt'i!i, Hue* 

prliciiliii' Htliu'kN of 11(0 HKiiit' (ji'iicml typo, Proiioi' conn In (Ik. doNliMioflon of ilio (ii('({( (, (ho nki vIvkI of 

Htl'UdflOKtIoIl lUOtItIN lllllf (ho COfllloiidlKlN fllKIlflllly I ho Kill) (llOllltf, (H' NOIIIO 0!)l!l!lllU(l loil of Il 0 ( ll. 

ponidl, (In* VHcliddoN of kikkioc, lii»(nlh(do(t, iidnok (Hhor nioiimiroN of oIT(m'(Ivo(ionn iKtvtt l«>oii pro. 
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ion 


[Hwi'd, ml({li). (liOi'rniliK! Mi«' niiiniHir nf 

IiIIh nil tllll llU‘gl '1 |M 1 |' llllKIWUlM'llt. 'I’wn olljlH'lltlltH 
limy Imi mlwml, Kirsl, Hiiiw (liti iiir^H Ih iiiM'OMilltlon- 
nliy viiliiomlilii, llii'ro In dm ciiiniiliilivi' olTi'cl nf iiuii« 
li'thnl liIlM, HiM'iiiiil, iu'i'iiiiixi Ilf Mi'i'lal I'limiltillnii In 

till' Kiiii'lxiiiifliiK I'mn'M iliii'liiK fill' iiliiM'k, llin iiiiiii' 
lull' Ilf Intlial liiln I'liiiiiiit In’ I'litivi’rli’il iiilii ii iIi’hII' lii - 
I inn in'iiliiililllty. 

A ('iiiiiinnii Ill'llI nIi iitoiiHiiri’ Iiiih Iiim’II tlii’ linli’x / 
ili’lliii’ii liy fill’ I’Niii'i'HMinii 

, , . ( Hiiili’l (li'linlly nil liil'Ki'l, iinlliH; tin’ hvhIi’Iii) 

(HIiiimIiii'iI IiiiIIi'I ih’iiNlly) 

'I'lii' nliiiniiinl liiilli'l ili'iinlly i« llii' tloiiHlIy lit llii' 
tiii'U;i'l I'liiiKi’nf llii' liiiiiii’ iiniiilii’i' nf liiiiii'ln (iih in llii< 
iiniiii’i'iilni'i illHlillnili’ii iiliil'ni'inlv nvi<i' a I'li'rli' 1“ In 
illiiini'li'i', SS'illi III!' alii nf /, (li'li’i'inliicil liy I'Xia'il- 
ini'iital lirni'i’iliii'i'n, lill i'\|a'i'lMlliilia aial ilia lirnlni' 
liilily nf aiii'i'i’Hii in an aiiKaKi'inaiil liava liaaii aiilaii* 
la I I'll 'riil?i ini'inaii'ai ainl nlliaiH liava liaaii aai'a- 
fully ravlavI'll,''" 

Allliniiti;li Ilia iliHi'iiMHlnii hal'a glsaa lnr<illlli'iani ila> 
tall In nnika il aviilanl, Ilia |ii'nlilain nf iiiaiiMiiraa nf 
alTaativaiiaHH |h Hii|iliUliaiilaii, Oiia aali Ih> lail In 
a|iaanliiliniiM almnl Ilia I'aliitiva wnilli nf HValniiH 
w lama (iai'l'ni'innni'a*i iia a I'liliatinn nf IniiK- ainl alinil- 
I'liliKa invai'l, Ona aaii ntlaintil In iiiaillat a\|iaalai| 
InnHaa anil Knina In I'liiiilinl, a ,4 , IlKlitai'H almt linwii 
|iai' liinniiar IiimI, Hliniini' In IliiiHa ilalariniiiail iiflai' 
ilia avalil fi'iiin an iilialynlH nf aninliiil I'aani'ilM.*"'' It 
In likely llnil I liana niilillaliaa are iini|i|ii'nfii'lilta In I ha 
aiiriaiil Hliila nf I lia ail Mill I lia al lalii|it Inl'alataii 
n inil'liaiilar laalinlaill liianali nf ah' wai'fina In Ilia 
inanil! M!!i!!!!i!in nuiv na|| ha (iriiMai'iilail In Ilia 
Fill Ili a, 

7,4,12 l'ro|iurlloii of 

SlK’CCMMrili KlItflliyiniMMltM 

Tiii'IiIiik nnn In Ilia (Ii'nI ardailnii, Ilia a\|iaala(l 
in'njini'linn nf aiiKiiKainaiila wliiali will la niiaaannfiil, 
Hn|i|MiNa I hill nhnii' iiia llratl at llinaa h, h, I* • ' • <hir~ 
Ink n laii'llaiilar inii 'I'ha |ii'nliahllily Ihiil, lha tiii’ital 
will Hiii'Viva Ilia (li'wl I nlinln in 

Kdi) - [I - //III) 111 - '"II - 

(’niiHiMinoillly, lha innhiiliillly Ihnf lha liti'nal will hn 
ilanli'iiyail ihii'iiiK lha IIi'nI / whnin la 
,/(/,) - I - n(h), 

lii'iiviilail Mint till' liniithai' In iiivnlnaiiilila In the Mainta 
flint It anil firn lliawn 1 alinta, Hliiaa wa wlah tii work 


w'lfh n lypn nf tnatiiuil ailiinfinii 1*11111111' tlmn 11 |ini'" 
tiaiilni' iiflnak nf Mini ly(in. fha I'.vpaatail viiliia, 
of if(tt) ia niijiili'ail, Ona inny fliink nf na ra- 
fai'i'liiK In nil aintiwmaiit iiivnlvIiiK 11 |iiii'l|niiliii' ty(io 
nf nttnak iiinl lytm nf fii-a aontrni, hut wllli n I’Uiiilnin 
aalaalinii nf IlKhtai' iillnta, Knnnara, ai|ni|)inant apaal- 
inniia, wanlliai', niiil Ilka viii'inhlaa, 

'riiai'ania twn wnya nf aallinnliiin; /iff). Tlia illi'aat 
niallinil tialai'iiiliiaa i/M) fni' anali nflnak nf Min t,V|»a 
mill fni'iiia nil nvai'iina nf fha I'aanlMiin vnhiaa. Tlin 
aliitialiaHi iiialhntl iillaiii|i 1 a In ilaaarllia Mia iiiilvai'aa 
nf );ttiii ai'i'nia, liiinia iliii'iiiK nil attnaka nf lha t.V|ia, hy 
aai'lnlii laiaaiiialai'a. />(/) ia In ha aalhiiatail fi'nni lhaaa 
liiil'iiliialaia, I'ni' asinn|ila, il may ha iiaaiiinail Mint 
KHli ai'i'Mi'a ami ha liaaariliail iia n IWn-illinaiiainiial 
(liiiiaaiiiii iIlKli'lliiilhiii wllh lia’ |iiii’aiiialai'a; inami 
liavaraa aii'ni', inaai) alavatinii arinr, viu'innaa nf 
linvaiaa arrnr, viiiliilii'a nf ala\'allnn aiini', aniraln- 

tinii ..Ilh'iaiil nf li'inaiaa inai alaviilinn ai'ini'a. 'I'ha 

iiilaiiniiay nf Ihia |iai'liaiilai' iiaaai'i|iMnii may lia 
i|liaalinnail nil lha Kiniiial that lha alTaat nf aaiial anr- 
I'aliiMniiill nim wnialariliii'lhKa i'a|ii'aaaiihiMvanttnak 
hiia haaii iKimiail. If, linwavar, lha iialvaiaa nf Kiili 
ai'i'ni'a aim ha ani'raally ilaaal'lhail, than lha aliillallani 
inalhiHl ia aii|H’i'lni' In lha iliraal iiialhnil In Mini II la 
alMlIaliaallyallh'laiiha.Nli'MalliiK lliamii\hnnniiiinnniit 
of InfnriniiMnii fi'niii lha aviilhihia iliilii. 

Till' viihia nf l)(l) 'la n niaimnia nf alTaallvaiiaaa ihiaa 
iml ih'iianil nn lha Maaiiiii|ilinii nf hnnihar hivnhiar- 
nhllMy, If <1 inal H ara Iwn Ilia aniiiinl a.yalaina, fnr 
wliiah D.iit) mill Uiid) Ilia kiinwiii iilal If la 

(tiaalar than /hdM fnr all viiIiii’h nf /, Ihani A la 
aniiarlnr In It In lha aaiiaa Mail .1 will aiijny a uraaloi’ 
|n‘n|ini'lin!i nf aiiaaaaaaH lliaii If wlialhar aiiaacaa la 
ilaliiiail aa lha ili'ali'ia'llnii nf a lai'Ki'l hy an nalnal 
(viiliiariihial hnmhai' nr iia Ilia aiil'vlviil nf an in'Ilinl 
(viilnariihh') Inimhai'. Tha Ihaniain i'ai|iiii'aa ilatnliail 
lirnnf wlilah w ill iinf ha i'a|ii'nilni'i'il. 

7 .n (M'liMliM 

7,n,t of Optiiiiiiiii 

ill iM'i'iiil Kiiiniary, illa|ii'i'ainii la I'aaaiitlnl If lilta urn 
hi ha aanri'il. 'riin raiianii la that, with Miaan w’i'ii|initM, 
Il hiii'at la lli’ail with n aarlnlu lilaa in aim, Tim mann 
imllif nf lin|iHi'l [iMMI] la illaplnanil frnin tiin aniitni' 
Ilf llm ainiill tni'Knt ninl, whan Ilia MI*I la nIT tni'KRti 
marn ilia|iaralnii inaniia timt im lilta nra nlifnltiail, 
With tlia iilinItiK ari'iira nf aiiii'aiit ayatnina tlia MMI la 
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Wii'ty oil iiiii(<| f.ir Iiinrc timn a I'cmMidu of a Nwoml, 
In fiKif, for ayatiiiiiH In wliicli llin MI»I i-.m ho ki'iif on 
iHi'gol hn- (ill iiiiiiroi'Inliln longlli of Mmo, |i iHiioHlmhlfl 
to mioiincc llii> iK-liicliilo of riiplil flr«> of hiikiII oallhor 
(O'oJoi'llli'M III tiivnr of aloivor firo of Itirgor <'alllii*i' oiii'h, 
Tlin viilliiii'iihln Hiilmrt'ii of ilin fiirgol lll••|■(•llM<tM with 
l•lliilll'l' up to I ho point Ilf ooiiipli'to HtriKitiiriil fiillnro 
I'liuw'il hy a hlf on iniy piirt of tho tiirgot. 

In till' oppiwito (llri'ctlon, oxoiwivn (IlHporaloo In 
nniloNliililii*, I'.i'i'ti with u poi'foi'lly nhtioil gnu Hip 
H pnchig coiilil tip mi Inrgp liota ooii hnilptH of tlio hnrM 
tllllti tllP HlOllli tlll'gl't IKIiy PMI'lIpP. hlirgP llinpPI'rlloilK 
iii'p liNPil ill OKi'fiii'p only iigniniKl lorgo tiirgotH 

Mvlili ntly, oiip lookM for 1(11 opthoniii xluo of tlio 
ill)»pi'l>ion piiHPi'li. 'I’liP 111001111111101011 of t IiIh mImp iIp- 
iiniiiilKti know lodgo olitiilnpii from pvppi'liopiiiiil firo* 
gniinx of Hio milvoop of ginopointlng pirorM, nl- 
thoiigli il In poHHililo toiittoiiipi to iiKP hiilirpi't I'ooihiil 
Inlorniiitlon hiioIi hh i'uiioiIm (iroil por i>noio>' nlroriifi 
(IpHtroypil in no iiiiiilyKiH,'"" Snoli n priH'piliiii' in of 
• lonlitfni ptlioionry Hinro, noi knowing Iiom Hip goii' 
pointing orroi'M iiiry iiini Innv ilipy nrp Hprlnlly oor“ 
I'pIiiIpiI iiilii nnigp, It niiirt iihmiiiiip ii lisoil Inrgot. 
»li|p Ktiil II roiiHtiiot iiini prior <or hup Ilinl viiHon np- 
rorilhig to Hoiop MiiiipowH lil^liilmlioii), To op(iniir.P 
tlip (liK(ipr«loii il ilii loiKtirtniPP ono iippiIx proclNP gini* 
pointing Itifornmiloii iiml Niioitlii iinp Hip topliniiiim 
of Hert ion t . i.'J to I lot Pi'll line Hip (ii'priigp iIphI rili't lofi 
proimlillily, 

T.n .2 .Nom* Alliii'ki* on H- 2 *i 

I lip liplpi'ioliiiit ion of optiniinn iliopPi'Mion nixp iip» 
loriling III tlih rTlipiliili' iippPiii'H iilti'Ki'lliP in pon- 

iipption iiitli iiiwp iiltni'kii on Hip H-k'H,'*' ... 

Irpinp|,\ iippiinitp ilntii nrp in iiIImIiIp from IphIk on Hip 
iPHtlngPiighip of Hip Will HpKpiirrli hnliuriitory of the 
I Ilii Pi'rity o| I'pmim/ TiiP III iiii'ki* iipi'p lioth (inre noil 
i(proi|yniiiiiip pnixiiit poiii'mph, l''oin‘ iiioilllipiilioim of 
the liortp-KigliHiig NtiitloiiK iiltli liipivp I'ppliptilloiiH of 
Piii'ii of four Iitliii'kx fnniiMliPil llt'J imiiipIPH of Hip 
l,V(ip of tiiptli'iil xitiiiition ill iiiiPiitloii SK gnniiprx 
iipi'p nwpil. 

'I'lip niniipririil MiIiiph of Hip vinlioirpiii H.pp Hpp- 


• III HiIh iiiiipIiIiii' mi iirtimi kmiiiii'I' ti)ii'i'mi.(i Hii< kIkIhIiik 
llll•l<lMOlll<lll HglllllNl II |iro|tl'M|||||||l|[ llltllin wIlIMP IIIPlIoll Ih 
ypiy I’PiillnHi'. 't’lii' iiiiittliliiii o•l'lll■^l«l I'litilliiiiiniNl.i' Hui min 
I'l'i'orn III IriiVPi'Nii mill plrviillnir tl, of piiiih«it, liiii< |iii'kiHiivl< 
I'llgr of lliK roriprt viiIiipk, Ah ii iinij'ir intviniliigit, rppItrnttoiM 
itrii [mimIIiIp III ivlilrli only giiiinrr unit nlglil niiprliiii'ii mi'b 
viirliililii*, l'',viiii iiliiiforiii iiioMiiii t* tiroKninmiiiil, 


Hon 7.4.2) urPi irl «« 2,58 (al'lor tPMfn nt thn AAi'’ 
(Iptili'ifl HpIiooI for l'’l(i,xiljht (Ininmry at, haroilo, 
Tpxim);^** »■ 1 , 1 ( 1 , m 0.41 fPHlImittPwof iniidilno 
iippiirimy at. Hip Unlvpi'xlty of Toxiw.) Wii ulmll tako 

« - Vifiir, - a/ 4 - - loT) mini- 

rinlliifm, Tim rnwiltw of it palpiilnl Ion of JJ (Hm nvprago 
of dll dprlrimHoii prolmhlllflpH ivIHi / m>t Pipml to Hm 
ilnriilhin of Hip nllimk) iiw a finmtion of »/„ iiy Hm 
nipthiHlM Ilf Hpptlon 7,4,2, \n wlioivii In Klgni'p !1, Tim 



IN MIUI 

f'loi loi a, Avioikp inolmlilhiv of nl Icimi mm li.Hml 
liM. 

iigni'p iil»o gli'pii n H.ISA liiliipinl jginn.. 4 *oIn mi^iiiin t hut. 
till' prolinoility m H.iln Hmi j) |jpH in Hm iniprviil 
diiiiiii for liny gli pii m,. 

If l« poiiplinli'il from Hip lignro Hint . .ptlnnnii 

ilUppi'nlon liim, « .'hnllli.. Ihiivpvpr, HmiiPtnal 

viiliip w I,III porrPMpoiiiin to a (IpmlriiPHon prnh- 
iiiiilii.v III i), 2 ft ii'lili'li iw (itii.v DitiJf hnloiv lliii iiiaMhnnai 
prolinhlllly, Alionf all that can Iip mild i|plhilfp|y In 
H alf ff), nhnnld llof Iip I'piImppiI IipIow IIn prounjif, 
vahip, 
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iofl 


7,s.!) 8oliitltiri for 

FightfirM 

In N|j||n (if Hid nni|>lmwlH iif (Ills clmiHiM' on llm 
ni'i’i'MHlIy Ilf ih'Im'Ihm itxtici’liuotiliil iiwiiKn, llii'n' iirn 
('wliiln iidviiiMimt’n Itt nil diillrnl.v llii'itiinidiil ii|i- 
pi'oiidli lo tlii'nn (nuhldiiid, The llVdmii;ii irnwHNiiH'llt 
lii'iigiuni Im (•um|illi'iit(Ml iinil i'iimIIv In ntnIiM'IcI iiinl 
Ihm'nuuupI. IIm i<t)ni'lin*liinN iniiy lii< ri>ii('ti(*(l Inn Inin 
iitnl nvcn llicn miiy Im Hiilijiml In I'nimiirn tin grnnnilH 
Ilf i>X|i(‘iliiU'nliil tini^lgn ni' aci'nriM'y. In llin (linncnllnil 
Il'(•(llln('nt llic viniiil)lnM urn nlwnyn iiinlnr nnnirni, 
'I'lin rt'liillvn nlTni'lN nf viii'liilinii In tllli'ncnnl inirinn- 
t'lni'K iniiy lin rniitllly l•llltl|l•<!, Mnnlt ii Nliitly Ih iiUn 
nii)tii''*l nliniigli In Mliiln iinl nhiil will liM|)|tnn lilil 
wlinl llit> I'liiign nf iPHllIlH will 1)1' I'ni' xnnin riiliKn nf 
I'nrliililllly In u piiriininlnr wIioHn viiliin)ii nminnl Itn 
kiinnii l■\llt>lly. Wilt'll IlN I'l'HiilIrt |iiiliil In ii illii'i'lliiii 
liiili'iit'iiili'iil nf Hill'll riiiigi'H nf Mii'liiliillly, il in I'oii'- 
i'IiihIm' mill nil i'V|ii'i'liiii'iiliil hIihI)' |h nln inlnil. 
!''iitiill.v, llii' tlii'iiri'lli'iil ii|i|ii'niii'li limy li'ini In 
I'i'iiiininy iiinl I'lllrli iii'.v In i'\|ii'riiiiriiltil iii'ngi'iiiiiH hy 
illrliiliiig I'Mii'lly wlinl iIi'IiiIIn nni'il iiii I'liiiilrii'iil 
fiiiiinliiilnii. 

Hillin' nf I lii'Hi' iiilv'iiiilimi'Hiii'i' IIIiihI in I ml liy ii hIiiiIv 
nf llii' iii'i'fnniiiiiiri' nf ii llglilni' iilii'iiifl Inn l''>ll'') 
illri'i'li'il liy II gyi'ii giiiixiitlil (Ilin Miii'k '2.1 1 "'* ’I’lin 
llglili'i' iiiiiii'kH II liii'gi'l Hying hIi'iiIkIiI mnl Ii'M'I iiI 
i'iiiihIiiiiI ti|ii'i'i|. 'I'll ili'li'i'inliii' ill!' IiiihIi' |niNilinii mnl 
iii'li'iiliillnii Ilf llii' liglilnr ill niii'li IiihIiiiiI. II In iih* 
Hiimi'il IIi'hI llinl II iii'rfi'i'l iiiii'hiiH riiiM' |h llnwii, 'I'n 
gi'l Hliigli'-Hliiil |ii'iilinli|lllli'M iIiIh iii'li'iiliiliiiii Im |ii<r> 
Iiii'Im'iI liy llin ruiiuliiK ni'i'iii' iiHHnin|illnnH III |ii'i'fi'i>t. 
rniigi', ('2) I'liiiHlnli'iil iiiiili'i' rniiun liy III |ii'i' ni'iil, 
(1) I'liiiHi'ili'iil nviT rniiH'i' li>' Ml |ii'i' ri'iil, mnl I li 
MiryliiK fi'iiin '2’i |ii'r rnnl iiinli'r rmigi' iil Him mI in 
'2A |ii'r I't'iil iiM't' rmigi' iM '2lHI yil; mnl liy llin lini'kliiK 
iiHnniii|il liiiiH Ilf (h iii'i'fi'i'i Inii'kliiM, mnl ('2i triii'khiK 
wllli n I'li'i'iiliir imrniiil ill'llillmllnn nf I'lrni'H hii IIiiiI 
III!' |il|i|it'i' Ih wIIIiIii II nillllrnillnnH nf llin IiiI'ki'I 
iliH'liig All |M<r I'i'iil nf I III' ilnin fHiinli ninKluu mnl 
Irni'kliiK iiHHiini|illiiiiH iiiiiy I'niiin frniii rn|ilil inn- 
llinlniii'y I'Xiinriiiicnliilliin in' I'vnii finni Hiiliji'i'llyn 
nHlIiiliili'H liy ii|ii<i'iilnrH.) in inlillllnii In IIii'hk n|ini'> 
iillnlitil nfi'iii'H, riiiHH 11 I'l'i'iii'H Mill iii'i'iM' lini'iniHi' nf 
llin inil'tli'lilnr I'MlIlinilliiii nf llinn nf IIIkIiI In llin 
Hlgiil. In fuel, If i\* Ih llin I'lirini'l Ininl, llin hIkIiI'h 
iIiiii'-iiI'-IIIkIiI iunlll|illni' hIiiiiiIiI lin 


wlii'i'n 0 In Oin n|ipi'i)iK!li iingln mniiHiirnil nf Ihn 


linnilmi', ('I’liin In In ngi'cnmclif wlf It flin nnlllimfioii 
lilniiH Ilf Hni'IInn A,.'},A.) Af w given nltiiinln, fnm- 
pnmfin'i'i rniigni mnl inigitliii' I'litni tlio nlglit will 
l(l■lltnlly iiNC It yiilim nnnuiillng in (lio ciillbmilnn 
nf tim I'lingn nli'i'iill, TIinn ilin ni’i'iir In IwnI Im iip- 
phiNlinnlnil liy 

* C/l Mill (0 •“ A'») 

"■ Urn ”• („,) - 1 

wlili'li Ih llin I'lriir III Ilnin nf lliglif liiiilllplii'il liy llin 
iiiignliir i'litn Ilf till' gini-tiii'gnt linn fni' n I'linni't iy 
IlniMi llglilnr, 'I’IiIh i'S|iri'MHlnn fur llin I'l'ini' liii'linli’H 
III!' I'lTi'i'i Ilf lug III li'inl I'linipiitnlInn hIiii'I' /,*, wiim 
I' lnmi'ii mIiIi nlli'iitiiiii In Ihn I'ltiintlnn nf llin Higlil. 
'I'lin ri'innlniiiK hiiiiii'I'm nf CIiihh H nii'iir, hiii'Ii iih 
iiplli'itl mill I'lni'ti'iitiingiii'th' ill|iH, mill fi'mllinnkH, mn 
Igninnil. I'lin iii'ifni iiimii'n nf llin llglili'i' iniilly np' 
(ii'iii'H Ilii’iitiKli /», III llm nliiivn i'\|ii'i'hhIiiii, 

'I'lin iin'iliiiil Ilf i'niii|nilliiK Hliigin-Hinif |ii'iilinlillltli'M 
|h I'i'InIn i'I>' Hlinlglilfiii'wiii'il. 'I’lin inliii' nf gh i'H 
till' iliM|ilni'i'iiii'iit Iif till' iiii'iiii |inlnt nf hii|ini'f I'riiiu 
III!' Ini'gi'l. I’IiIh ini'nii piiiiit nf iin|ini'l Ih Miirrininili'il 
liy n I'li'i'iiliii' niii'iniil iIIhI illnilInn mIiuhi' vnrlmirn Ih 
III!' Hiim Ilf iliiiHi' ilim In illHpi'i'hlini mnl nim wiinili'i'. 
'In gni iIiIh kiiiii It Ih iiHHiiiiinil (lint n gniiil vnliii' nf 
in, iiii'hiliiK iiH It t'i'Hiih Ilf griiiniil Ili'liiKH Ilf n IlKhtnr* 
nininili'il I'lilllit'i' AM niiii'liinn gini iihIiik AI’I MH 
mnniiniltliini in 1.2 iiiillii'iiillmiH, N'i'vt, tlii'Kini iinliit- 
hig Ih mi nin|illlli'il fni'iii if Ihn hIkIiI linn wmnlnr (Hnn 
Hni'lliiii A ;i I, " \ni|illllniilli)ti nf ’rninkllig I'hrniH") 
vililnh ili'iii'inl'i nil till' fi'ni|iii'iiny, An iivningn viihin 
nf I.A Ih Hi'li'i'inil mlillinilly Ini' ihn iinipllllniitliiii 
fiinlnr. I niiHi'iiiii'iilIVi Ihn I'lii'liiiinn iliin In giili 
Miiliilnr Ih I ( IPKII, I'2A) )■', n hni'n II, l'2A i'iiiim'I'Ih Ihn 
illiiliinli'i' nf II I'hnin I'niiliihiliig AM |int nniil nf Ihn 
rmnliini gnii ilhni'ilniiH hitn rr Inr thin illHli'ilmthiii 

nf ... I'liiiilly, Ihn |inllni'ii Ih iiiiiriiMnil III Ihn 

nil' Im’i'kiihc nf Ihn fiii'Miii'il iiiiilliiii nf llm IIkIiIi'I' (hi'H 
Hi'i'llnii 1 A,III hy ii fiinlni' i'„ (i',i f n^l, If I'f » ‘2t)H 
yil |inr Hnn mnl n,, ~ HAM,7 yd pi'i' Hnn, Ihn Hhi'hikhiK 
liii'lnr Ih IIH'2 'I’lin Hhi'liiik Hiiiii nf I'lii'lmii'i'H Ih HI.HA 
ndlllrndliiiiH Hi|inii'nd. 'I’lin tiirgnl In Inknii In Im n 
HiiMill liniiilii r inpi'i'Hi'ntnd liy n nlrnln nf iihIIiih I yd 
willi n iiidfni'iii viihini'iililllty fiintni' nf II,il. 'I'lin 
Hlligln-Hlinl |ii'nl)i|l)llllli'H iiiiiy nnw hn rniid fi'iiiu 
i'lKni'i'H I mill '2, 

In IlKlilnr Urn ii I'liinpllniilhin iiiIhi'h Imnmmn of ilin 
liMi’niniilmdliin nf n Iniilnry uf giiiiM. A iypiniil II. H. 
Niivy priinnihirn Ih In liiirnHlghi ihn hIx whig giiiiH in 
nniivnrgn hnriiimnlidiy mid vnrtinidly with ihn Hun nf 
Highi III H rmign nf Hilt) yd, Hlrlnily, nun Nlmuld ihni'o- 
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foro ralcHilutu imihultillllim f(ir ciir'li khii w'|Mim(.nl,v 
or lit. Ii'iwt, I'oi’ thci iiili|(t|i< |K,|'| Kiiii luiil (ho iniihllo 
«tuil((iiin| ({ 1 ( 11 , Will'll (IiIh Im (Ioiio, ihi.vIiik |»i'o|i(t|' 
iiMoilMiiii III |iiu'/ill(ix, lioioNjglilhiK, luw! ali'i'riil'l. 
hiiiikliig, It In rniiiiil Mill) tint iii'iiliulillllloM fur (Im 
viti'liiijH ({iiiiH till illlTor ii|i|ii‘i'i'liilil,v. Ill HiiiiiiniirlKliiK 
I'lili'iiliidoiin (ho Jiiliii olToi'l Ilf III! KniiN ihiiiK lll({l•llll•r 
Hiiil i'(iiiI1iii)iiiihI,v In ((Ivoii liy loliill*iii({ I ho olTootN iif 

dll' llllllvllllllll KIIIIN, 

TIioHliiglo-Nliiil prill I'll illll low iiiKv Ih' ... lilt 11 

dll' priiliiilillll.v Ilf III Ii'iinI mill li'tliiil liii (iiNii fiiiii'iliiii 
of lliiii'iiliiii|{ Iho l'(ll||■Nl') hy III!' iiii'lhiiiiw of Hi'i'tloii 
I. I ijt- I'lll' III! Illllll'kt llllllll' Ml 117 I KiIiiIn IIKhIiInI II 
liti'Ki'l III lllft kiiiilN, Hliirlliin III IHHI yi| on llio lii'tiiii 
mill li'riiiliiiiliiiit :i,M Hi'o liiloriil n l•lOl«:l• of *ilMI yi| ninl 
nil iiii({li' oil III III loll I III'’, I III' i’i'niiIIn of i ho on loiiliil ion 
Ill'll ((h'i'ii III 'rnlilo I. 


Honllun 7.3 oniiHlilorN Iho roiliiotloti of Ilio rnw ilntn, 
Ti'oliiiii|iii'M riitlior Ifniii noIioiIiiIon nro glvoii, A ro- 
oiirrhig pi'oliloiii of roliilloii of oiiiirilhiiUo w.VNtniow In 
IniiiillofI Koiiorii'iilly I'lllii'r hy ninlrlx niolliiiiln, nr by 
inlnili'klng nii'olinnlNin. or hy giioiiioiili! I'oinpiitor. 
'I'lio I'liloiiliilliin Ilf ih'lloolloll iiNow till' liiiiolini'k 
iiintlioil III ivlih'h n glvon friiino ri'iirom'iilN hiiimol. by 

II liiiliol fli'i'il I'lirlinr. KnriiiiiliiH for iho |)iiriiliii,v onr- 

ri'i'tioii ri'i(iiiri'ii by Iho illNpInooini'iil. of giniN uml 
oiiini'ni iiro given. 'I'lii' fliiul li'i'hnli|iio In ... 

III ih'liill, 'I’IiIn In iIio iiroliloni of ri'ihii'liig giin |iolii(- 
llig I'l'i'oi'H III iho probiiliilil,v Iliiil II Niiiglo roiiinl 
llroil ivllh Niioh nil orror nniiiil ho lollnil In n llghlor 
Inrgi'i In iho noiino Ihiil Iho llghlor ooiilil mil rolnrii 
to IIn hiiNO, || In iiIno oni|ihiiNiii!oil III IIiIn jioliil thiil. 
ini'iiNiiroiiionl orroi'N of Iho I'spoi'iiiioiil loml in a 
nii'iiNiiroinoiil vnrlniioo nhloli iiiiini ho mihtriirhul 


( ^lo i.; I. I'l'iliiiliilllv lit III li'imi Hill. Ii.iliiii liii UK I, fiiii|.|jiii, ,,f III,,,, y iiNI, 


'I'lino 

(ni'I'iiiiiI'i ) 


Nil 0111(10 ori'iii 
II IIN 11 II :(n „ 


lllMIKo III (U'l' OMil 
lull Nlllllll 


IIIIIIKO III lii'l' I'OIII 
lull III I ((II 


I lliinni’ fnnii 'JA (nm' 
; I’l'iil III I 'JA (loi' I'l'tii 


A jU - n IIN t, » ;i 'jn „ - j„ „ n iin » - ;i ijn » - a i<i “ o (in h « n,!i(i» 
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All 
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II 
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III 

All 

II 
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nil 

II 

II 
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71 

77 

711 

II 

II 
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71 

7N 

N'J 

n 
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7.A Mll.MMUIV 

Tho hilrolhiolioii, Sooilon 7.1, iiuIiiIn mil Ihiii llio 
IniMio piii'poHO III i(lrlnn'mi iinmohmiiioiiI (n'oitriiinN In Iho 
coii^ /iif/ of illlToioiil lli'o colliI'ol NywloioN, To nrrivo nl 
rlnnigoN hi iIonIkii, u ooinhhnilion of innilyiloiil 
inollniilN loni conirolloil ionIn on hihoi'iiior.i’ inn 
chlnoN In nocoHNiiry, Tho oitoin of n lire conirol n.vh- 
loni lire Ih'Ni oIiinnIIIoiI hy oiiiino; nioohiiniNio, I’Iiinn 
M, o|iornlloinil, ninl iIImpoinIvo; mnl Ihon hy nIiiIUHciiI 
iinloro: lliioliinlhig, i|iinN|-Nloiniy, ninl nIoiiiI.v l'iir- 
ront (i.''NON«inon( proKniniN iino nIhiiiIiiIoiI niinok nHii- 
iiMoiin wllh oninorii roconllng lo gol iil iho ovoriill 
ori'orN of HyHioniN, 

Hocllon 7.i! iIInoiinhon iho niolhmlN hy which Iho 
piilli III Njinco of n hii'gol nniy ho ilolornilnoil. Iii- 
NlriiiiioiitnllmiN nro; (hroo IKod cmiiioi'iim, jiliiM n riiiigo 
ciiinorii, pliiN gyro ii'oorilH of plnlforin niollmiN; n lio- 
llocloiiiolor w'hhili roconiN tho Inirof |ioN|lion In 
imliniiih ninl olovulloiii long fociil loiiglli cmnoriiN 
IIaoiI nil Miogroinnl wllh ilnln roiliicoil liy iiNlroinolrlo 
nioihmlN; n caniorii In Mio giiii iiiniinl mnl iiUn niio hi 
Mio liirgofi mill, Nliiiply, mm I'liiiiorn whlcii rolloN mi 
HjmhI mill illwiniil, rofonitmn piiiitlN In tho In in I nod po. 
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froiii Ihc iIInpci'nIoii viirimico hof :;'c Iho Nhiglomhiil 
|irohnhlllly In conipiilcil, 

Hocllon 7.1 In coiicoriii'il with ii mIIII I'lirllior rciliic- 
(Ion, Iho gciiorniiiiii of n nionNiiro of oITocIIvoiionn 
from Iho Nliigli'-Nliol iirohnhIlllli'H. 'I’ho inonniiro 
|iro|ioNoil In: Iho ox|iccloi| pioporlloii of cnKiigO' 

... "f (I given type which will ho niicconnI'iiI hi Iho 

Ni'iiM' lliiil (ho liii'gol In nIiiiI iIowii, or llio hoiiihor 

niii'I'Ivon, or ... of IhcNc occiii'n, TIiIn 

iiioiiNoro In Iho ovohilloiniry ioniiII of iiinoh provloiiN 
Ihoiighl. 

Hocllon 7.A i||»ciinhcn Iho cholco of nil oplhiiiiin nIjii' 
Inr Iho iIUiioi'hIoii piillcrii In roinlioii lo nhiihig 
orroi'N. bnliig cviioi'iiiii'iilnl liiiiii of n proclNo iinliiro, 
the Nlliinilon lor iiono iilInckN on ii H-2lt In oxploroil 
hy Iho Nchoihilo of Iho provloiiN nocIIoii, IfNing |nirol,v 
Ihi'iirodciil inolhoilN, ilio Niliinlimi for n (Iglifor 
oi|iil|ipi'il with n gyro gniiNiglil in iIInciinwoiI. |''or dm 
(li'Nl OIINO, pidloi'ii nIno Iiilghl. bo liicroiiNoil Niiglitly 
oyer ilN iiroNoiit vnliii'i Iml Ihochiingo In prohnhllily 
nl III loiiNt lino Iclhiil lid w'oiilil !io tinl.v from II,UA to 
ll.aw, |''nr dm nocoihI ouno, It In nIiiiwji tliiit orrocH hi 
I'liiighig groiitly iivorMliinhiw viirliilloim In iliNpnrNinii, 


('ONh’IDKNTUI- 



Chiiptor H 

NKW l)KVKI.OI*MKNTH 


III IfS'l'HOIMKri'ION 

T iiiii t'iui'Ti;n ilfM'M not in'f'tllcl i'lilm’c 

iiH'iilH. Ifmli’iiil It ilcHCi’llii'M III ('iMii|(iicl I'oriii 
lliiwc hvhIi'Iiim iiiiiI IiIciih wIiIcIi wim'o Ih'Iiik Hi'iioiihly 
i'hiiwIiIoi'ihI III ||ii< I'liiNing iiimiiiIih iiI' W'tiiid U’lir II 
iiHHiilliilih' I'lii Ihn iH'Vl hlnifi' nl' ilml am', Am ii i'i'miiIi, 
till' lili'iiM iin<, (III ||ii< w'hiili', liiiilli'il III |ii'i'M|M<i'{hi* III 
llic iilr liii'l ii'M llii'ii riii'i'iMil, Till' Hit I'liiilrnl m.vmItiiim 
iIImi'iimmi'iI iii't I'liniTi'iii'il allli iluliiu ii lii'lii'i' Juli ilum 
i'nImIIiik i'i|Mi|)iiii'iil Mill II |m iIii< MiiiiM'jith, l''iii I'v- 
iiin|ili', nil I'l'iil Mli'ji Im liiki'ii III Miih'i' ilii' |ll'llll|l•lll ui' 
nil nili'ii-M|ii'i'il liii'Ki'l, mil' nii' iiiiiki'm nl' I'liniiiiil i'\- 
ItiiiIi'iI nnili'rinlly. Cnili'i' iitw Iih'IIi'm, milv iiiIIiti' 
mII){IiI V’lii'inliiiiiM III I'vUlIn^ IIkIiH'In hit I'lniMlijin'i'il 
TIii'mi' I'l'iniii'kM ni'T ri'iliriii nillici' llinn ri'iiMiiiiiiiiM, 
l''iilllnu; llii' Inlrnilni'lliin nl' iiiil'iiii'Mi'i n nml rmlii'iil 
lii ini'liili'M.lln'MyMiiiniMiir I lii< I'liliiii'wlll (ll•llllnllly li nn 
lii’iivily nil llii' iili'iiH III' IIiIm rlin|iliT. ('iiiiMTiiUTiilly, 
lIli'Mi' lili'iiN iiniMl III' ('\|i|ni'i'i| Mllll I'lii'llii'r In nrili'i In 
Kiilii nil nilni|iinli' kiinwli'ilun nl' llii'nii'lli'nl ninl hit- 
('Ininli'iil IlnillnllniiM. Tin' Ih'mI i'iimi' In |inlni In I'lnlnr 
Killl Inyllix, nliii'li iiivnhi'N Imlh ||ii< llii'nry nl' liiii'k- 
liiK nml III!' j'nriN nl' ini'i'linnli nl ii'miiiiiintm, 

I Inn inny lin|ii' llinl llm nn\i iiIiiimt In llrn I'unlinl 
ili'Vi'Inpiiii'nl will I'lniNiMl nl'n I'itmIi I'l'i'sniiiliinllnii nl 
I III' (irnliii'in, w lili'li w III ii'niiIi In n nVmIi'Iii I'ntnlilnlnu: 
Mil' Iii'mI nl' llii' nnn iilniiN nml wlili'li v\lll n\n|i| ihi' 
knnwn I'lrni'H nl' i'nInIIhh ini'i'linnlKnllniiM Tim llii'ii- 
I'l'lli'iil iIi'hIuh nl' Hill'll II MyNli'in mIiiiiiIiI (M'i'i'i'iIi' |Im 
I' niiHlriii'llnii, Ini' |l Im ii I'lirIniiM I'nnl Mini ninii>' 
inni'liliii'M nrn liiilll nml limn nlinl.s nml, wllli |inli'li- 
wni'k iiH llm iiMiinl ii'miiII. 

I''lri< I'linirnl iIi'mIkii Iiiim IntiHi'il limMi'iil t'liTiiiii- 
mIiiiii'I'm, Ii' llm lii'iinil milllimM nl I'lilin'n rninlml nlr 
I'llliiNlniii'i'M nrn niiiiln iiNiilInliln In IIiIm ilnMlKii, nvnn 
nl llm niii'ly nml IniiliiliNn mIiikth nl’ Innllnnl n\|mnlii- 
linli, IIiIm iinnil nnl Im Inin. 

11.!2 sTAHiiJ/j;i> Ni(;nT hvntI'Imn 

II.a.I Niiiiirii iiiifl Ilf 

Htulilll/.iiliiiii 

or l lm viti'IniiM tnillHlInim Mini litivn nni'tiiTnil In llm 
i|nvnln|inmnl. nf iili'ltni'im lirn I'nliMnl, MlnltlllKitlinii Im 


|mi'lin|iM HN liii|ini'lnnl im aim llm Inli'nilimlinit nf 
|inwnr liii'inlM, HlnlilllitnlInn imrinllM Mm giiitimi' In 
nnimniilrnln nii lim rniil jnli, Irnnklng Mm Miiniolh 
Ini'Ki'l innllnii. Tim iinniml liTnHulnr ninlintm nf Mm 
Klin iilnll'ni'in, wlilnli niiikn iIiIm n ililllniill limk iimlni' 
Mm iiMiinl ni'i'niiKniimnl, nn Iniiunr iIIhI iirli Mm Kiinimi''N 
Him III hIkIiI In |n'im'l|iln, niiy innllniiM iml rnlh'il /nr 
hi/ III!' (/nn/mr I Iii'oiikIi IiIm liiiiiilInlini'N iirn ili'lnnlnil My 
lt>'I'IIMI'I i|inH alili'li lininmllnli'K' nnml ini|inlMnM In Mm 
Ini'ii'l iiinlnr nlili'li, In liini, imlM In nniili'nliKn llm 
imrinilinMiin. 

I'.lllmi' immlion nr n\lr Hlnliillxnllnii Inii.s’ Im iiMnil, 
In iiiiHlMnn Hliilillixiillnn n I’rnnK,S'rnNnn|m In nni|ilnynil. 
M,\' llm IIi'mI IiiimIi' |irlm'l|iln nf KyrnNi'n|i|i' Imlins inr, 

I n,, ninliilnnnimn nf ii !i\nil illrnnl Inn In M|im'n, ninl Inn 
nf Mm mikIiI Him iiwiiy frnni llm Kyrn iinIh Im ilninninil 
nml I'nrrni'lml w Imn I Im linmllnMni'M nrn In imiil nil. 1 n 
irm'kliiK, II nninmi'ilnii ImliM'i'n liiiiiilInlmrM nml nyrn 
In nwiiln mu Mini Mm (tyrn will jtrnnnMM w lmii nini’ml liy 
Mm linnillnlini'M, ll In Mm iHiTnrniillul mIkiiiiI, Iml wnnn 
ImmllnMiir liinllnn nml Ininl innilnii, wlilnli |m iIi<'< 
Inninil nml nllDiliiiilnil My llm HlnhlllHiillnii. In rnln 
Mliiiiillxnlinli, llm K,\'rn Im nniiMlrnliinil, Wlmii Mm Him 
nf mIkIiI liinvi'M, InkiiiK Mm nyrn wIMi H, llm Kyi'n rn- 
M|inmlM «|Mi 11 prni'nMMlninil lnri|iin (kln|<), Tim nniK* 
nilmln nf MiIm lnri|iin Im |irnpnrMnniil In llm tiliKiiliil' 
rnln nf Ini'll nf Mm K>’rn, If llm mIkIiI Him MinriM In 
iiinin, iimlnr n\)rrniil liilliinimi’M, Mm prni'nMMlninil 
Innpm nf Mm K.s'in Im nmiiMiiiTil nml Mm Inrrnl tiinlni'N 
I'nMlnrn Min hIkIiI Him In IIm nrlKimil pnMillnii vniy 
i|nlnkl,\, W'lmii li'm'kliiKi Mm K.s'i'nM iiniMl Im pi'ni'nnlnil 
frnin MliiitllixiiiK mil Mm ininminil ninllnii. Hiimn Mm 
Kyrn In I'niiMl rnlimil, mi nminr prnncMMinii nni'iii'M. Tim 
kli'k ilim In Mm ImmllnMiir inniinn Im iiniilriillxnil My 
MiiHiilily I'lili'iiliilnil InipiilMnM frniti Mm {iiimllnMiii'H. 
TIiiin, MiIm purl nf llm kink ilncM mil iml In rt'Mlnrn Mm 
Inrrnl In Hm nrlKimil piiHlIlnii. 

11 «III linnpprni'liilnil Mini fimrn In inilliliiK Inlmri'iif 
In MinMIlIxiiilnii nlilnli ulll litiprnvn Mm nmnlinnlMin 
nil nlilnli Inml nninpiilnllnii In Miiimil, liiMtniiil, nni» 
nspnnlM Mm liiiprnvniimiil In InpiilM In I'tiiiMn llm nniil- 
piilni' In pni'fni'iii Imllnr, Tim Mliililllxiiflnn nli’i'lllt 
limy Im rimiii'ilnil im nn linpi'ovnil lUmlnKim nf Mm 
H-2I( fnllnw.iip MyMinm miiJni' whlnli llm k'Iih* fnHuw 
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till' »<IkIi( IIikv Tlif lend (‘>iiii|miIiiI|uii Is tin iiiMitloiiiil 
liiiiclliiii In cncli I'Mw 

••■a a Fiiirchiitl S-| SyNltMii 

An cxccllniil cxiiniiili' uf u iiili' stiililllsi'd kIkIiIIiik 
N,VH( i-in i»-(lic I'liiirlilM H. I (ni H-U) limliilhilinnI'.ir 
liiliiililind (ini'i'ls 'I'Ih' Nlnliiliitiilliin ll,i> 

wmin I'drliddi 'I'hn H-1 U l.idlU<li'oll,v Hiitini'ldi- 

in I Ini I il will liiiii'lldii I'd!' nil I v|H'n nl 'I’yiM' ft tirn- 

jdi'lllcH In II H|i|.|.d nnirtn fur wliicit tlin . . . 

IHiwci'ding linv U viilld, I Ini' iicnd only iiinni t iiiiikkIo 

v'l'IdcKy Mild ... A linlliMtli' ninrliii- 

I'Iniii IIicii ('ITci'IIvcIv hiiIv'cs Ihn Sliiffi diUVriniliid 
('((iiiilldn«i Idi' ill)) Iniji'ciiirv, liiKtniid nf triiiiNliilIng 
M|i('('lid liidllNllr liilildM nnlriilnli'd liy IIiIm ninlliiid inid 
rcl'ni'i'iiig Idtini'lli'iiliii' iiniininiilldii, ('I’IiIh I»mii pm-H- 
Idiil I'Miiiitilr 111' linn |ini|ini' tin- iMiiitidl drslgn I'liii 
iiiilli'i|inlii iii'diniiH'ii I'liiiiigdM Mild tlniM nvnlil iniiglliy 
imd i'\|ii'iHlvd iiiiidltii'iilldii In llm t'ntiiriv) 'I’lii* S-| 
nlll III' diHi'iisHi'd, Till' IlM'diy di'\'i>ld|H'i| w||| nliii 
I'dViw lidtii liydi'inilli' iiiid i-li'i'irli' tiinvl iiii'i'liinilHinH. 

Tlini'i' iii’d Iwii iiiiijiii' ('li i'iiltw dl' I lid wyMlMiii, Olid 
d|idi'iiIdi* Hid n?dlliiM iiim'l innldf niid diiiitnilN Hid 
hiliml Idinl. Till' nHidi' ii|M>i'nli"« Hid giniH In I’hmlitm 
null I'diili’dlM Hid I'rHi'iii/ li'iid, Kiidli ul' Hidsii dli’diilH 
diniildviii II I'tiiHiii'dil gyriwi'ii(id wldi'li Inm ii diiiil rnld, 

It niildiM Inin Hidilnldi'iiilniiHun ul'llid kliidimiHd Idinl 
ul' lu ddiniiuiidiil mid, InildiM'iiddiilly ul' HiU, nIiiIiI.. 
Iliidfi Hid linn uf Miglii In Hm duiii|Mindiit. Tln> unit 
ni-lidiniilld nl' Hid HO Im mIiiiwii In l-'lginn I, 

flillii'l (jirtHlit (jOtl||NHIIMllw of lllix >4»4 

1 lin MyNlniii inny l»n Iii'hI iindni'Mlnud liy wHlIiig 
iilH. Hin ilHTncnnlliil (ii|iiiitiniiH nl' Hin nli'niill;,''*' h. 


nnlllddM Inlid III ddiiHlildr llid nIIiiiiHiiii In ntid imiiii- 

lininml, Tin- ..ml iiii'inn' Ini'nlidM Hid IntdnidHnii 

III Inn dnii)|inndiilH nnd Im iidddHwii'ily dniii|illdiildd. 
Tlid liiisld iiMNiiiiiiilinii III' HiIm In'iiliiidiil U Hint Hid 
iiidrliii III Hid ini'lnii’i nnn’liig dldnidiilN inny lid 
iidglddldil, TIiIn 1,1 II ninjdi' imNinniillnn Mliidn »nddd«M. 
fill niidiiillnii di'lidinU nii fhd |•dl||H^d H|tddd of I'd- 
M|idiisd uf gyi'iiH, Kdivuiiidldi'H," nnd Hn- iiniiillilviid 
Hindi. 

Im-I II gyCdHi'iiiid wli.isd M|ilii iixIn IldH III n Inirlxdiitid 
liliiiid lid rdliifi'd nlidiil nil u\|« |idi'|)dndli'iilin' In lliiil, 
liliini', l.d, Idl II li'iii'k III iixliiuillt duly, Tlidii Hid 
g,vi'ii.sdd|id ildVd|d|iN nil liildi’iiiil ldi'i|iid wlniNd iixIn h 
iH'i'iidiidldMlnr Id Hid h|iIii nxU iiinl Hi Hid ii.v|.s uf mlii* 

... lii'N ill Hid lidi’Udiilnl iiliiiid. Tint 

iinignlHidd uf HiI.h Idiiiin- l» Hhh , 11 , wlidi'd / U Hid 

.. "f'lidi'lln df Hid I'didi', U In Ihdiingiiliii'Niiddd 

dl Hidi'dldi', iiiidn U Hidiiiigldiil liny limlitiil lidluddii 

Hid Mild nl light (Hid M|iln nvU) nnd iniiid dlindtlnii 
llxdil III K|iiidd, |,d, Hidilh'ddHnii ufii Mini', If Hid gym 
1 ^ "u iiiMiiiitdd Hull Hid Htiiii 11 x 1,1 1'lin iiniVd niily In a 
liliiiid I'di'ildiil In Hid lini'lKiiiilnl II will |ii'dddNi In Hdi 

vdiih’iil iiliiiid l.y nil nngid 0 . If In .. In Hid 

vdHidnl iiliifid |i iiihllilldd l.y n diiniplng Hiritiid 
|n'n|nii’Hiiiiiil Hi x'dlnnlly, Ihlii ,)(, mnl n i|H'iiig Ini'ijiin 
|irn|inillniiiil tn d|M|i|in'dnn>nt, Hd, Hidii 


o' ^ SO m til ’ 

iH ,H 

. . 'I liii'MiidM ImVd Hid mnin iiiNtniiHuidnim 

nxli In Hid InirlxiiiiHil iiliuid, 

»A uti'vumynlmnliuii |i n imwcr n.inH'iil dnvIi'M In wlilnli ii 
wi'ith Iniml, |» mitiillflud In I'lmii'nl « xlrtiiig iiti(|ini, TliH mil. 

iiX'lnitl l«|nli '“"I •’""lIf.V Him 


I'ONKIDKNTIAH 













NTAHlIJSKIi MKilll' KIUTKMS 


rii«i tll«()|ii('0UH'fi( »(‘lUi l«( tmhMfnmuul !ii4« 
iin «(ii!|iiit vidiiigf! A'itf liy itimiiH of uii I') iiiiiKiK't. 
TfiiK ilovli'o k llliiwtriifwl In l'’lKiin» 'i. Wlinii iiii ih- 
vuilngo i»t lui(ii'(*MHO(l Mil Min |iriiiiiM',v fliii iMitpnl froin 
Min wnnomlnry in unrn, wlinii tlin nyi'tt In iini)n(lnidn.|, 
«ilinn Min iiiil[)ijt uniiM urn WMiiiid in snilcK M|)|tiwiliMii, 
lr|i«ii (InllnnllMii, iiiMm vnittijtn |h |iiiiiinn)| In oiin iinii 
liiiiii ill Min iiMinr, itiiM Min ui'i'iiiignmniM In Niinh Minf 
*■"' ... In imiiiiinlliiinil In Min ilnflnniinii. 






l''|iM (llv (lyi M (■; iiiisKiirl Miill. (! •imiIIi n.v of (■‘ini'. 
I'liilil IllHlniiMi'llI ('ll ) 


'riiM niillimn fhiiii Min limiil nniili'nl |tolniiliMliinlnr 
l» l\tn, «linrn ^ |h Min |iiih|Mmii(iI iiiiKin of Mini |(ii. 
liMlIltilKnlni, Mnn'tiiNii iif Mtn |||ln|•nM||||nnllllll (S) (wn 
l‘'l«;iirn (), IliU NiilliiKn U Niiliironlnil (nnti Mh< |ii|,i| 
MilliiKi' 12 ) hill. Ilniinn Min Iii|miI In Min Nlnliiliii'.iiljiiii 
Nni'MilNi'i >- A |fl ~ A 'l/u.'I’lin iiiil(M|i Viillnjtn (•)) la nf 
Mm Ni'i'i'ii In lii|i|inil iiff My n lnll^ iiiit iMilniiMniiinlnr 
nriM Nil Mint 


Tim liitnitN III Mm ninnirinni illlTniniiMnl (l\\»i |iiili>ii. 
Miiiimlni'N III inii'iillnl) urn (!() n*, iiinl Ml) A m fi'iiiii Mm 
liiiiiil niiiili'iil iiiilniilliiiimlnr IlnimnMm iiiiiinit i |i U 
n viilliiKn r» Nimh Mini 

I'll A’m — cj, 

AnniiiiiIiik Mini Itin iiiil|iii| vnlliiKn (A) nf Mmiilii|i||. 
(lyim In iiriittiit'Miiiinl (n Mm lti|nil vnlltiKn, MmniiKiMnr 
I'liln glvnii IM Mm khhm I',V Mm Ini'i'nl iiimImi' In f<i>ii|iiir- 
Miuiiil III MiIn niii|illilyiin Mi|l|nit vnlliiKn, ttiil Mm 
niKSln wlilnh Mm giiiiH itinkn wIMi I Im IniiKlIniliiiiil m\|n 
Ilf Mm (ili'nriiff In y - m wImii'h y nini » iicn Min |«(n|- 
MmiiuI iiiiKlnHof Ktiii nliil l((itKlli!(iliiMl hnIn witii I'nNimnl 


It* Min ni'lnlniil nnl'ni’nunn lino In Npitnn, (Tim aiiglo « k 
Mm iiiiw'Miilnil riiigln nf ynw,) MniismiimiiMy, 

il{y — n) ,, 
ill — * 

M|j |(» MiIn iiiiinl iii.'Miliru Iiu« Imnii NiiitI ulmiil, Mm 
Mild I Inml I)ii«ln Hittnn Min nIkIM Imiid In iifllxnd In 
Mm Miri'nl, Mm nIkIiI Him will fnllnw rniinlily thn «nn 
Him. Tim Niinill dlN|ilimninniit nf nIkIiI Him fi'nm gnu 
Him In givn dntliH'lliin In imnniri|)HNlmii hy a Nlglif 
Nnrvniiinlni' wliiiNn iimnliiiiilnid niit|iiil givoN a I'liin In 
llm Nlglil linn rninth'n In Mm Niglil Imiiil wlilnli In 
fii'n|nirMiiind In Iin |ii|)iiI vnltngn, Now Mu nniii|)iilni' 
lii'MiliinoN Iwn viillngi'N iniii'nNniilaMvn nf Mm lliim-nf- 
HIglil iniilMtdIni' L niid Mm linlllNlIn dnllnnllnn Ah. 
And III n Blninly nIiiIo (•011111111111 Mm ruin iif I'nluMnii 
of Mm Nigiii Ihin In tii'iitini'llniinl In Mm nonli'ol liiindki 
IMilnnllniimlnn iimnIMoIi, oi' 


llnim(> Inli’iiilimn im llni Nlglil Nni'vninulni’ vnlingn |||. 
|nii A;/>na ~ All — A, Tim niil|ii|| of ||in Niglil-llllii 
iiioloi' In a riih' nf ('/iniif/n of nlglil Him rnlnllvn In tlii< 
"Iglil Imnd (l.n,, I'nlmlvn In Mm giiii Him), itml MiIn 
rnin iHy ~ 0 ) 'ill • iIa ili |n |ii'o|iorMoiiiil In Mm voll- 
llgn ln|ilil. Ilnlii'n 

'/A 

A" •• A iLn Ai, — A , 

II followN linnmMliilnly Mini IlmrnlNii dnliiy In |l•ltd 
noiii|>oinMnii lor MiIn NyNinni. (Hnn Mm iiiinlyNiN nf 
Hnnlloii A.:i.| "hnlny In l,nnd <!oin|(iilnMnil.") Only 
If In roni/rtn/ nml n/ml h A',k/j - A* will Mm Nni'vn- 

iKolor N|o|I 

TIiIn nnnoinil rnllmi roimniilN dm ruin of Mm g.vrn 
In iimnNiirliigiiiigiiliir iiiln. Anlimlly Mm wlinin NyNlenn 
nriN In knnii Mm lii|nil vnlingn r, In Mm Nliilillliinllnii 
Ni'ivo Noro, or III iiinkn A’,« •» A'vg, MiIn lining Mm 

... NliilillUnlloii, In oMmr woi'iIn Mm vnlingn ^4 

lirliig iinimI ill dnlnnididiig Inml ix rnnily iimaNiirnd liy 
Mm iirnncNNloiinl iiiri|iin of Mm gyro. 

II a,I Ciffiiii l<;i|iiiiiionM 

of I ho H- f 

Till' lo'i'ni'dlng IiiinIo nii'imlt ni|niiMoiiN arc l•nlnillnod 
nioNi n,s|indli|oi(N|y liy iilimliig r/ ill « p ami trl•HMllg 
/»itN nit nignlirain (|imnllly, TImrn i'oniiII. 

Iihy f A\(AVv'ii + A»m (I) 


C’ONKlDKNTIAli 


1 



NKW fllOVEr<(>PIHiS!^TM 


y ^ /)I> + S /i;i .f.V 


I fuf/'itKn f- iuii)ft (2) 

/ j 1 , AV«*< — Af, 

\ /^/i + ‘"^ / ' I + lun 

T h\{/\»h\ 4- A'4/))/i. (.’j) 

Hlll('<' UlC yiuv K (if tlH< llll'l'l'lll’l CIlll'I’M lln' <>l|lllltlllll IIH 
ifti itl^, It I'dllruvn lull |Im> H-I KtiiliilUcH l•)lM)|l|l•tl<|y 
iinly miiuuri'kmlril iiiiiIIimih. AkhIm, 11 riitlM>i' IiIkiiitc 
fnrin (if iiIiIimI IrnckliiM; Ik |l|‘l•Kl>llt kIimi' liy iMtnnlliiii 
( 2 ) iii'llli*'i' Kill! iiiihIiIiiii iiiii' KHii nilc In kIiiiiiIv 
litirlhiiiitl III llllllllll•lll|^ IiiihIiIiiii. 

Ill l'lllll|l|l'll> IIiIh |j||tlHI> III' |||l< |||h|'||Hh|i||| II IH'llltll 

inh'iiiilimi' III I IiIh nyHli'iii hImhiIiI Ih> i>iii|ilitiN|iii<il. “I’lic 
mil Inn III' lliiii'I'liiiHliiiil III' ili<('iiy iil' |'ii|mi< ||•||||H iIiioh 
mil ll|l|il,V l^\l'l<|ll III Ihn itt'lml'illlimil Hi'IIHK III' llli> lIliiK 
i'lir iiiivviiiiIimI IniiiMli’iilH In mii'IhIi. TIik |iiiiiil him mil 
lll•l•ll iimili' mil III ili'iiiil llmni'i'lii'iilly. Hni I'loin Hm 
i«liiml|inliil III' iii'liiiil ii|H'i'iiliiiii, Hill Kiiinmi' him'Iiim iii 
liiivi' iiliniil im mill'll l•nlll|'nl iivi'i' IiIh Him nl' hIkIiI im 
Im vvniilil hitvc wllli 11 IImm| hIkIii. Tim illHliiilmil 
rullrln lii'lmv'lnr |m mil In <i\'|i|i<ni>i<. 


Iiitnriirciti'd im tlin (lluplntmiinml. of th« httmilolwp 
(mnli'iilH, 1’fm ojitlwl syNtnin Is so iliwigimil thai 

0 - e m (4) 

(Hni'iillliig Himl.lims 5 , 3,3 innl 5 , 5 , 1 , wo ImitmiHiitoly 
ojcjmof In flinl l•ltmillllMs l•l’H('nllilltlg thoMO for slinplo 
li'iiil I'linifnitliiK sights with u siglil. (mminotoi' of 1 ) 0 . 
Tim gimimi' Inw illrool, onnirol ovnr tlm I'oliitivo piwl- 
Hon III sight iiiiil g.vrn llims, 1’lm oninlihiltig gliiss Is 
oiiiilrnlloil liy tlm imiiilloliiii's iniil tlm slHblllxiitlon 
inlri'iir liy hnlli tlm g,vt'i)Hi'n|m niiil tlm hintilloliars, 


• Its RATIO 
4 I 



OOMISMO 

KAII 




■I44IIIISTNU. 


II.Si,5 (^Ihnm II KrrofM of tlir H-4 

LlltioI'lm iiml will ImHiihl iiliniit llm ( 'hiss IIkitiii-s 
III llmH'l, 11 Ih ovlih'iil Hull lug in li'iiil i'iini|inliilinn 
i<i«lsls mill lluit Hils h'lnl Is llsolf Imsoil mi Hist ni'ilm' 
ihiMiry "" mill i|im>s imt iillnn I'm' otirviiliiii'. ('iillhiii* 
linn liH imi'i'ssiiry, 'I'lirri' Is iilsn n sintill i'ti'iit |•ml|- 
inllloil In I'limiinlliig voilli'iil li'iiil (nf llm giiiM'nll 
t,v|ml Imomisi' llm vi'i'lh'iil g,vrn nmiisiii'i's mi inignhir 
into iilimil nil nsis llnil Is mil imi'iminlli'nliil' In llm 
Him Ilf sight. Tills soi'iiiiil ni’iloi' oi'i'iii' Is givoii Ity 
ItHMIA^, tiiii A' inlllli'iiilliiiis, wlmro \i Is llio hitoi'iil 
loiiil III I'lnlliiiis mill A' Is llm oloviiHmi.""' 

ii.a.fi .HiMirry .S-HII MyHiioii 

An oxiiniiilo nf n |inslllmi sliililllimil sysloin Is Iho 
H|miry H-MIl sight. Fiir |nii'|insos nf os|iimlllnii llm 
(llsnissimi will ngiilii Im rosliloioil in Hm imhiniHi 
plinm, H’lio iHi|)i'i)|n'hilo sight si'lmnmilo Is givon in 
Klgiiro 3, Vm'lmiH miglos imoiloil Hi llm ih'vohi|iiimiit 
tifo shown III Flgiiro 4, 

Tlm wiglo n In tlm yaw of tlm nH’|ihiim, inni g is 


TOMUt 

I eowsutm 


l''inrin.i 11, I'lill ni 4 ii*iiinlli','!'> |hi H-NII hIuIiI 


a ana* oia 


MHT UNE 



V avNOAxn 


tlttO AIIMUTH 


KinNNOt LINE SIXID IN ESAOI 


l'’iiminii t. AiikIos ill iiAlimiili, 

Tlm gyi'iiNiuiim Is imivoi'siilly giinliiHoil. ft Is |n'o- 
oossoil III iiNlinnHi liy n loi'iinn ofuisoil by « spi'liig 
wniiinl iitnntiil ini iixls lying In tlm hiu'lBontnl Hhiim 
nml milking 11 IMF miglo wltli tho Imi'o iwls. Thin 
tni’iiim '/' Is o«|nlyHlont( In n foi'im f soc (y -» e) np. 
plloil porpomlloiiliii'ly to tlm iniiniitli pliirm nt g 


( ONFIDFNTIAI, 












in 


point tiitit (ibtitni'o from 0 out nlonK t{ii< gyro Hplii 
wsIm, Horiwi, Hi ill Hi'i'tlon fi j. 3 , tho piwPMinloiiftl mlo 
Im 




T W’l' ( y ~ 9) 

■ysj 


(fi) 


It ii« till* fimi'tlon Ilf Hill liii'(|ii(i mim|tiiiin' hi iiiiiko 



wlioii' X Iw kIvi'Ii Ii,v 

H m \ — ,\j, 

(Ah lii'lliK till' iiiilllulii' ili'lll'i'ltiili) iiiiil wlioii' /m in It 

I'linipiiloel limit of IIIkIiI. TIii< fiim'lliiii f/(l/u it) liim 
Ilut form 



V im, m 


1 4' fit 


it 


4 - iiii 


4m " 
it 


III <* II.IIH!tit 2 l)ll 
III ~ 0 , 1111)7 


M'lli'll -1^ it In III I'liilliiliH. I''l'iilli IIh fiiiiil) It In I't'lili'llt 
llml ff In II l•llrrl‘l'llllll fiilii'llnii. Iilitiilly, llio k.vi'o 
hIiiiiiIiI iiritititNN tt lili un iiiiKiiliir vi'lm'll.v 



(Hco Hi'i'lliiii rt.A.i mill I'i'iiii'iiilii’r Hull I Ill'll', y - fl »« 
*ji(y - (r),iiiiils ■» 1 ( 1 ^,) l‘’iii'liiH’kliiK III Ki'lH'i'iil, l.i'., 
mil Nliiiply III iiKiiiiiilli, iIiIn tviiiilil i'i<i|iilri< tlii< 1111 - 1 ) 111 ' 
'/' iiiili'iii'iiil Oil llii'imhiiiilli mill oli'viilliiii of lIu' Kyrn 
IIkIn. 'I'll Nllll|l|lf,V III!' llll'I'limilNIII, II tMIN tll'l-llll'll III 
liiiiki' T ili'iii'iiil only on nxlniiilli. Ili'iii'i< 111 'lii-i'i'i'lliiii 

flllll'llllll tv UN I'llllHI'll III lllllllllllxi' till' I'l'l'lll' lIllO III iI.Ih 

iIi'nIkii, mill III iMnII’ ilmli' llio i-i'hiiiIiiIuk i>|'|'ii|' um 

Nyiiiiii"lrli'iilly un iuinhIIiIi' iiIiiuiI !l)i< luii-i' ii\|m, 
Hii|>|iiiNit iiiitv llml II liii'Ki't In Iii'Iiiii; Iriii'ki'il iiiui 
Hull llii' mill iiiiiiiiil In ytivtliiu 'I’lii' iiiil|iiit nf iIik 
U, vrii In IIii' tiliplt' Ilf ili'lli'i'lItiji y — fl, Tliln omIimIi In 
,//i'a/ iiNi'il III il|N|ilui’i' till' nIiiIiIIIkiiiIiiii iiili'i-iii-IliriiiiKli 
iIiIn iiiikIi'. AI till' Niiiiii' lliiii' till' limiilli'lim- iiiiiilnii 
iliN|)|iii'i>N (lilt Htiililllxiilliiii iiili'i'iir liy III! iiiikIi' -fit it, 
fHi'c llii' ki'UI'-iIIITi'i'I'IiIIuI rlii'iill of Mxiii-i'It.) Coiini'- 
i|iii'iill,V If Hilt iiili'i'iii' In riitiitcil IIii'iiiikIi •afy — 0 — 

Im it I loiii till'.. kIiinn In riiluti'il tlirniiKli m M 

(nil Knur r(»iiii'lliiti) ll fnlintVN llml tlio Hiin of nIkiiI 
will lie ili'lli'i'li'il by mu'iirilliiK to tliu iliiniiiliiK 
|irliii'l|il(' of iiiliTor rolnlliiii fKoi-iimi 5 ,A, I), Ttio out* 
put of the Kyrii In iimoiI «f’i'Miu/f|/ In illNpliti't' llm nrimi* 
turn of tlin k mimiint (noo I'lgiiri' 3 ), Itul tlm Kiiiinnr 
liiiN roliilnil llin I rmiNl'iirmnr <if tlm 1 C imiKimi by 


• 1 ^ 1 /it, llnnnn tlin iirigln til tlm 1 C iiiiignot In 4^*41 — 
(y — 9) wlilnli In /u — A by l''iKnrn 4 . TIiIn In tlin omir 
l'’or Niiiiill illM|»lftnniiiniilN, tlm K-mtiKlint volt- 
iiKn In tiroportliiiml to tlilx nri'oi' nIkuhI. Tiirrnt MorvoN 
iht imliviitnil to inovn tlm liirrnt In Niinli ii illrniitliiii 
iiN to ilnnri'iiNn tlilu m-riir. 

To Hcn why wn wmit m " A, ililTnrnntliiln a 9 m 
} fiM iiml nun tlm rnliillon 


III M'llll'll 


III obtiilii 


1 n ■4' Ah 

m j » 


I'lm (y — 0 ) 

( Im\ /4n'' 
i'onI If/1 
\it/' \i)> 


ICh 4' u t».<i “ Ai,, 

If t I" /4 ~ A In llm I'l-ror, wn Imvn 

4" A » ll,n - Ah - nC,* 


( 7 ) 


If A In III bn ti niiiiioI linil vuliin of ll,<i Ai,, un It 
mIiihiIi! bn,« iioinI bn knpl iil xnro, 

ll followN llml llm uni'iii’iii'y of llm Iniiil obliilimil 
ilnpniiilN i-nry Iminlly on llm I'luirunInriNlli'N of llm 
inrrni Nnn-o. liiNlnuil of Niibji'i'lliiit llm Hnri’u NyNlnin 
III 11 noiiiimiii'iilliil iiiiiiI.vnIn un mun iloiin In Hni’HoiiN 
H,3,lt mill H,2,1, oim miiy proni'i'il I'vpi'rliimiilully. 
TIiIn Iiiin ibn inlvmiliiKn of liinliiilliiK Innrilii nffni'iN in 
llm nvnIi'Iii. Ii Iiiin llm illNtiihiinliiKi' Hull llm non* 
nIiiiiIn mill I'liriii iiiiinI Im obliiliinil un Niilliii'In iivnr- 
iiKi'N for un iipiii'i'i'liililn Niiinpln, TIiIn |n mil ponnIIiIo 
ilnrliiK iIi'nIu;ii iiiiil I'oiiNirimlliiii of pllol iiioiIi'In, To 
iibiiiiii llm ti-miNiV /uiii'/iiui //(/i| of llm N.VNlnin 
(/• In ll ill) ibn ili'llnliloii 


.1 II[ii)(m — A1, (K) 


In iini'iI, mill, lypli'iilly, ll In foiniil llml 


//(/<) 


ni/i" 4 »i\i> 4 “ I 
to/i* 4 Ih))* 4 l><ii>^ 4 - /ti/i' 


wlinrn iig ■" l,llH X ID ’ ni'i '4 in 11,101 Nun, lu •« 
it,HI X III " Nni '4 /», * a.IIlt X III “ Ni'i-’, /i, • a .47 X 
III * Nl'l'", |l, «< II,A I X III '' NI'I', 

Tiikliiit //(/>) « l‘(ii)'y(i\), wimrn /' mill Q nro 
liiilyiioiiiiiilN, inmilpniiiiiiiii yInlilN*"* llm Iniiil nipim 
Hon 


‘‘^(/0[/'(/i) ‘f- f,l(pl]A « “* Au] - Hii»- 

(Hi>y 4 - H(p)(Hi>)ih ((>) 
wimrn Hi/)) •j)f„*/( 4> I, mnl In Imlil noirntmit, 


CONKlDICNTlAb 
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WKW IIKVI<il,OI'IWKIVT« 


Thl« 1« tliB lUiiiloKiin iif cqiintlon (8), or <H|imHon (3), 
for tlilH wlisht. 

«c8.7 Krror* CmiNcifl by Alrer«ft 
AcofilarMtionN in ih«« H-ftB 

The prow'iH<B of (tltB turjs) involvhin f lio yiiw of tho 
Kon nioutiti f*, In iN|iititlo)i (fi) U nn orror. How noi'Ioun 
I t Im (IoikmuIm (Ml llio xorvo wyNloin, Typlciil culciiln- 
llonw dliow Unit If tlir ia;iui inoniit In uiiikliiK n Hot 
tot'll lit H mt(' of Iflt) iitilliritiliniiM pin* m’I'oiiiI tli(» 
rmii' will Ih< Iohn tlnin l.fi mllllrtniiniiM. Niip|iom<, 
liowi'viM', tliiit fill' nil'cl'ilft Ih yowloK Imriiiooli'iilly 
«n tliiit 

or ,'l (MW Sir//. 

Aftii|' li'iinHlciilK lnivi'(l(M'iiy(Ml tliOKon (’mif,«, wiH|(ih 
iloo'ii to 

•. » H CON (Sir// 4 - .V). 

Tho mii|illllfMillon H ,| In litinilolcd hclow,"" 'rin* 
opcrtiloc flijt) WON not iiwmI, 'I'Iic jiiii'ti(Miliii' t‘(>NiiltN 


'I'uil.n I, Al(l|lllf|(M(llil(l lit l)ll'(i|'i)ri litoliiill, 


l''l'(M|IM'(l(',V, / 

(|>,V(>I(>N |N'|' ncciiikI) 

A((i|illll(<(Olim H 4 
tel i'N|H<rlio(Mil 'Jail cNjiorliaiMil 

11.1 

iUII-J 

OIII'J 

II 'J 

(l.(l.'ll 

IIIIHII 

O.A 

moo 

0 N7 

lit 

(I.III7 

ttNU7 

I.A 

l.'tlNI 

I.ANII 

'8.0 

'J4(KI 

'J..10.'« 

il.ll 

J-IOU 

•J,!I77 

Ml 

1 'JNii 

IlNUI 


of two(«N|i(>i'lm(MitM W('i(i(«ni|i|oyiM| III theciiliMilolI kon. 
The NliMiily-Nintc ('nur woiilil bo ohiiiiiMMi ((lltoi'wlNi> 
fl'IOII 

1 4* f^(/i)]i. “ Qi/Uit. 

'I'll K<'t tho ti'iiONliMit oci'ot' (100 nkIvi'n 

[,/'(/!) 4 - * •). 

110(1 IIiiiIn I hut the limr miMlmil In tl, I nim*. |,o. hy thiit 
Ihno tho IniiiHirHl will ho Ionn thiiii l/c of ItN liiltlitl 
viihiii. 

'riio t'liiNN II ondi'N of tho NyNlooi will not ho iioi'- 
Niioil fi((thor.“"’ 

It,8.It HiiinniHry «f A«ivHnlM||<*H «f 
tho S-8H 

lit Miimiooiy, tho inahi ii(IvihiIii«on of the H-H Myn- 
tom am (t) loinl (Miiitrol (tho hiiiiilloiiorN ooiiti'ol the 


loud iind not tho Uirrot volooity tho dlattirbod 
I'othdo pHiiolfilo la liiopomtlvit), (8) mrUtbh ulilwl 
tnioklint“ (nonlootloK Ah, from wjiiiitlan (7), 
«■ " 'tiM 4* (I/!«()(«( NO that volooity uontrol of tho 
lino of Nljdlit In lUld I MM In tlin po«ltloiOll oofl- 

ti'ol of tho lino of Might — I'ooidllng Hotstloii 5.3.4, 
'Aldod Tt'itckliig"), (3) linproviMl otHtmthMotl Nta« 
hlllty (If tho liitiidloliHi'M iii’o givon o Jerk of mIiw go 
iind (lion hold ot thiit viihio, tho wight lino ronpondM 
with till (•(loiilly Muddon Jork in tho Nimto dirootlon nf 
mIki’ /Mil 3 nod (Ikmi (dlmliM itlong ii lino of Nhipo 
I 7«), Olid of I'oni'Mo— (0 full Nliililllis'ttlon of tho 
lino of wight. 


Ill HAHAH 

ii.ii.i l)i*Mlral)iiity iiiiii K«q|tiir(uii(intM 

Wlioii tho ningi* itnd |ioNltloiiid InpiitN to a llni 
conti'ol Nyatoio iiro In nimIoiin (>rror, It In only liy a 
l((itoiliioN iMonldoiitloii of IIkino oi'i'oi’n that tlio goo 
will ho tiohitoil pi'opoi'ly. llopoatiMl tONtw nIiow tho 
I'oal dlllloiill.v oNpoi'loiicoil liy o hiiotati ginioor 
when 1*0 Mllooi|itN, ON MlioiillaiHMioN (ipocatloiiN, fmm- 
hig, tnioking, nod ti'lggio'liig. 'I’IiIn NOggoNta that 
rodai' InpiitN Ik* onimI to iicimoiiiiIInIi ontoioatloally ono 
or two of (hoNo otii'i’KtloiiN. Hliioo fniiolng In goitoi'idly 
luiicli pooler Mild iiioro IiIonimI than triiokhig (It liohig 
ditllciill to fraiiio, for oxiiinplo, when the target In 
not (oiitoi'(«l) and nIoco 1(1(1(11' raiighig IovoIvi'n the 
w!oi|il(*Nt typo of riiihtr iM(nlpiiJoiit, It Noi*niN doNlralilo 
to UNO iKihir riiiigo Input for nim'O tiro. In tho omnh of 
iiiiNoon tiro It In ONNontliil, of (Mioi'No, that hiitli rongi* 
Iind rail* ho Niippllod hy riiihir. 

OhvloiiN I'oipilroinontN for nlrhoriio radiir gnnnory 
iildN lire lightooNN and noiihili*rl'i*r(*iioo with alroroft 
Npood. Hiiiiglog oitolpoioiil wolgliN iippriodiiiati'ly 
135 Ih nod In i|iilto iMoopiiot (tho ooiupliito traiw- 
iiiitior-riM'oivor unit wolgliN 3H Ih and tltw In a ooo 
15 III. lung iiiiiHI III. Ill (Ihnootitr).'"* 'I'lio tintontiaox> 
toriiiil to till* iilroriift In roughly oi|iilvoloot to aiiothor 
loaclihio giin hiirrol, and In, in fai't, olaoipoil to a 
hiirrol, ’I'ho liioroiiNoil drag will oaiiNo ii N(i(M»d rodiii!- 
thin of only n few iiiIIon per hour. (For piir|i(iN(*B of 
(MonpariNoo, open lionili-liay dooi'N I'oiwo a npimmI 
rodoothin of tin.dor of 31 inph for tho H*2H olr- 

pllllK*,)""* 

Turning to riidiir which trookN in angle, It might 
ho piiiNumnd that an iiltra-narrow hoiuii Nhoiihi ho 
tiNod, 'I'ho lingular houm width In diroctly propor¬ 
tional to wavolongtli nod liivorMoly proportional to 


K4»A)t 


tin 


tho ftiitwuiM, Hpsn’turn, High IVpqiicrn'iow '' wimld lliiiii 
liM awtihui, Niu'fpw hpiimni iilw» liuvo llin Hiiviiiifug<¥ 
of giving grimtoi' conwiil mlhiii of piovi'i' fi'cliit I'lini'g.v 
fiilli^ ciff Hi tho/i}iiiih jxjwM' Ilf I'lingp) nnil of liiiliig Ii'hh 
siwwpfllilp to IntorfiM'nncH' (jiunmliig),'^'' llowovor, 
iiltm*niii'mw lioumm (13 milllmdiunH) Imvo not lionn 
imml, liwtimil licinn wIiIHin of 30® Imvi* lii'm pui- 
liloyoil, rs'lylng on |)ro|ii<i' iuilontni (IpNlgn I'oi* nc- 
nili'Mpy, I'oi'oXBiupIo, n iIIhIi iiiiti'Hon I'uii iloii imimIpiiI 
MMUi ofniiglo lift* (iliiiiit nn hxIm wIiIcIi koi*|M |iolntlng 
nt. (ho tiii’got. It In uIho ikwhIIiIo (m oin|iloy lolio- 
Hwltiihlng In tho loKonnn (onohlovo nooiirni'y in do- 
(onuliihig lhi< dit'oollon of tt liiogol, 

'I’ho proHonItilhin of (ho rtMlao oii(|iii( U lin|)or(oiit, 
In gonornl, 1 ( In donli'nlilo (o uvuid vinmiiI im'owiOii- 
(loii nlnoo thin i‘oi(iili'on nil oiioitMor who tony iiniko 
orrorn In iKillsIng (hin |ironoii((i(hiii, Kvoii wKh hii(o- 
iiuido iironoiMiillon l( In nii( iIonIi'uIiIi' (ii oonniih'i' (lio 
riiihir iiM iinroly ttiiollliti'y, wKli h nhiif( !'o(miIoii or 
\'ollngo oii(pit( fi'd |ii(o M n(iiiiihii‘d I'ooipiiloi'. In- 
n(oiid I ho iirlghnil ilonigii nIioiiIiI innko pi'ovMon lot' 
nidiir iin no in(i'gnd purl of (ho hvhIomi. Ioipoi'(ioi( 
nhnplilh'iidoiin limy (lii'li ho foitnlhlo,''" 


ti..’(,3 AirlMiriip Ktiiigr Only” 

All ,|iV/jm<ii' (hiljf [AHK] mo( In l|io AN 

Al'(|-ft (.li'/of/’A'do// Aii'hnnic liiitt Aip/iof/l, 
Apt (“ft iipi’i'idON III (ho W hiiiid mid Iiiih ii Iioiiio whidi 
of 30®, Ai'Oiii'ido polndiig Ilf (ho ooloiinii id (ho inigi ( 
h Mill i' 0 (|iihod. Tho olToodvo (niokhig I'liiigo In oI (ho 
ol•dol•o^ l,ft(M(yd, Tho niiigo pionoiModliiiN n prohnhio 
on'iii'iH i 3d yd, 'I'lio orror In pnihidily ipiiiNhN(oiidyi 
'I'hid In (o Niiy, diirlng oiio nut l( inlghl looiTinigo 
Nioiidlly ii( Id yd, hii( diMiiig (ho iio\( I'lin |( mlgld 
iiiidorniiigo Nd'iidlly ii( 3d yd. Hiioli poi'hiiiiitinoo In 
oxoolloid, If |( I'Mii ho iidhoi'od (o iiiidoi' Hold ooii- 
dl(hiiiN of ridlhi'iidoo uiid iimliitotiiiiii'o, 

Al'd-ft NoiirolioN iiii(oiiiii(h'idly In iiiiigo, Nwoophig 
fi'oni 3IM( (o 3,(K((( yd (viloo oiioli iiooond I'pon oii" 
ooiiiilorlngn dirgol K lookNoii (hid (iirgid nod (iiiokN 
In miigo Miiloiinilloidly. Tho gimnor iiiitN( n(III (inok 
In nnglotind (I'lggor, Hooiiumo of gniinid rodoollon (ho 
proNonI inid In NoinodntoN no( dopondiihio niidoi' nn 
nilIIlido of H,IKI(( fl. 


'' Niiiiioiioliiliiro fill- ImiihIn (n| (', 33.1 (ii !((HI moi |„ illNI in 
l.ftmi )iift| H, (,fift(l III rt, 3 IHl iMiij ft, 3 (KI III 11 ,INK) moi 
K, iivoi' (hlKN) 1110 , 

' (‘'ildlioi' (iifiii'iiiftllnii nil dio Nol* ilim'iiNNOil will (hi fiiiiiiil In 
dm Hiimiiiiii'y Tooliiiliml Kopnd nf (KvImIiih (4, VhIiiimo 3, 


fl.iioi liNidgft Mtid Atinflo 

AirhormUttn Hifjhtu CAf IHJ AN''APll.S (Inhahlfcod 
dirrotM) iind AN APt i-lft (iwnnto tiiiTots) mipply no* 
only iiingo lint hIno nihniitli ninl olovntlon, TIioNyN- 
tom wolgliN iipptimlinidoly IftO Hi, It hiw tho Niiino 
riiiigo iiooiimoy luid iingiihtr oovomgo hm dmiN APt)-8, 
lint I'lnpliiyN l lio oonloiil noiiii iIonoi'IIioiI niiovo, How- 
ovoo, Irnoklng In tiitgh’ In not hn nooiioido hn In viHiiid 
d'liokliig, l''oi' lull wnriting mid dofoiiNo, pnliiMilHiik 
fh'o In iiNod. Tliii piiiNoiititllon In n dot on n hiiuiII 
oulhodo-i'oy (olio (II Noiipo), whioh iiiiiNt lio kopt 
oonlorod liy (ho gimnor. A dmnping olroiilt In oiii- 
liiiiyod lit mlnlndiio "JIgglo." ProolHoly iin In tho oiino 
of loud ooinpothig NighiN, n lug In prononludun In h 
IM'imlly. Wllii n (Into omiNlnid of •m noo (whioh In 
oiiiinIiIoi'oiI Nhiii't) (IiIn log In of (ho nrdor of noo, 

ii.ii.t AtrlHirnn laiytiifi 

Aii'lmniv liiiii /,ii//i/i(/ fA(lh) noIn AN AP(l-l, 
AN API 1-3, AN AP(i-3, mid AN APti-iil mo do- 
Nlgnod hir/id//y milonniilo rnnglng mid (nioking In 

..(It mnl In oloviithni. APd-l mid API 1-3 woigh 

iiliiiiil KiHl III mill iipondo In (hoH limnl. AI il-3 nnd 
AP(1-I(( woigh nhiiiil 3ft(( lii nnd nro woii up in (ho 
X hiind. I.Kdo In nviiiliihlo In (ho onnoiil IKondiiro 
oonoonilog (l■ln•klng oiToi'N In miglo.'' l''Nilnm(oNiif iii- 
oiirnoy hiivo hoon iin opIliiiiNlio iin ft ndllInnII/iiiN hid 
iIiIn dopoinlN Nomowhid on (lio nngnltir ndo, API 1-1(1 
In onglnooroil for iino willi (ho Mporry H-N Nigid, Tho 
iinloniiii In II I'oniriil Noiiiinor H in. In dinniolor 
iiininilod In ii hiili IN In. in dinniolor whioh In hiNlonod 
i'lgiili>' (o (iio oiiInIiIo of (ho (iirrol (o.g., (ho Hporry 
A-i7 liiill (nri'ol in (ho (nil of (ho M-33). 'I’lio hnli oon- 
(iiliiN moloi'N nod gniiN whioh Nphi nnd dirorl (ho nn- 
(I'linii rolidlM' (o (ho hull. Whon (riioklng, (ho uxIn of 
(ho oonirid noiiii poiniN diroolly id (ho Itirgol, Tho 
iinilloii of (IiIn iinIn In (ho voolor nimii of (iiiTol nnillon 
nnd niollon wllh roNpool in (ho hull. I( folhiWN (hid 
(ho rolidivo iliNpInromonl of (ho tmlonim wKhIn (ho 
hull In (ho loud, nIiioo (Iio gniiN nro horoNigliMd wlMi 
(ho (nrrol, nnd no In nn otilpnl of (ho H-N NyHloin, 

H.ii.it liiMtiibillly of ii lliui(ir>(tyro- 
Sljihl NyMtniii 

In IlhiNirndon of now dllllotdiloN limt inny nrlNO 
will'll rinhir In iinoiI in onnjitnollon wllh ii Nigldliig 
N.VN(om, ontiNldor tho NlidillKy prohlom in (hn 

'' ('Im Ai’iniHimnt hiiliiiriilni'y of Wilglil I’lrld iNmiiidimllnM 
IonIn on IIiIn piiiiil , 
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HHUmIi Aiilomnhf! (hin h»ijUm Tmrvlti [Adi/l’J 
Mni'k I, (Wllli II (llri'itlor Mynli'iii mupIi ImiIiiivIoi’ iw 
dm! illnirnwHCMl hi'lim’ ilimn iiuf iimmr.) Tim illitmdmi 
of llm tui'Ki’t Im hIuiwii to tlio Kmiimi' iih m colli mill ml 
w' 0 |)c M|>ot, A (mIiikIc) K,Vi'*iK>limlKltt In iinciI Io |iri<(llct 
die IcHil) (iitcl die KOliN mil to lie moveil no iih Io l<i<fi|i 
tlm rnoviim riiflele of the nIkIiI oli die Nyitdietie I'liiliii' 
tiuinl, limiKC In feil mitiiimidiiilly, The iniliii' Iihn, 
liiiwevei'i lilt il|)|treeliilile Iiik (NtiekliieNN) uml die 
Nyitlliede Iio'kii| In Koverneil liy Ihe ei|iiiidoii 

(*/» 4- I)(> “ p) ■" y ~ r. 

will'll’ » In 11 iliilil|iliiK I'oiiNliiiit, II In the ii|iei'iitoi' <i ill, 
iiitil y, /I, f lire ii'N)ieedvely the iiimleN tliiit the Kliii 
line, noliil' tiii'Kiit line, mul iieliiiil turret lliie iiiiike 
with Nome IImmI rel'|i|'i<iiee line, The ei|i|iitloii of the 
Nl^lit In fiiitillliil' fl'oiii ('liii|ilei' A. NeKleellliK liiilllNlleN, 
It In 

(41 f ii)/,„/i 4 I l(y “ rt) Lhy, 

M'liere a In the miKle iiinile hy tlieiilKlit line with the 
refei'eiiee line. 

HiippoNe MOW dint the liii'Ket In iiillliiily iiNtero mnl 
dint the itniiN Ninhleiily nIiii'I to iiioie liinilei' Nome 
iilliililK iIInI iii'liiiiieel iieeiinlltig toy » whei'e y., U 
II eiiiiNlimt. If the Kiniliei' iIoon liolhlliu iiliil Ihe IniKel 
leiiiiihiN iiNlerii, then for mill khii nioilon mnl 
N » lt! 4 A, (I » II, HI, /„, *• I, the reNiiltliiK iiiiniilnr 
toolloiiN lire nIioimi in l''lKiii'e A The uiiiiliei, Niiieo Ihe 



Time ItROONDII 

l''nii ill. A IlH’liir mill mIkIiI l•‘N|ll■||Ml'K| A(II,T Miirk 
I (l''l|nii’i' fi'Min lliill«li miiin'i': Ai inioiit'iil IIi'(ihI'I- 
iiii'iit, It A.I'!.) 

nIuIiI ni'I'Iiin to he I'iiIIIiik Itehlinl the liiritelt will 
iieeeleriile the khiin In Ihe wriiiiK illreelhiii. 'I'liU 
ilriiKN iilonu; the riiihir eiirve whieh Iiiin Ihe Nione 
liilltiil Nlope iiN the Klin line mnl no iiKKi'iiviileN the 
Nitiiiitiiin. if the Kiiniter eoiihl iieittiilly kee|i IiIn nIkIiI 


line on dm riohir tnwl. perfeedy, then p 9 , iirnl 
the two miniillimN iilmvi* yiehl, for eoirntmit 

4- ni„p 4- l]y “ C(1 4- n)lmp 4* l]f. 

'I'lie ti’iiliNleiit term In ihim|iei| mnl the NyNtem In 
N tiihle only If the root« of 

“/«N.r* 4* (ilm>t T I ““ 0 

liiii'e iieiindve reni inirtN. TIiIn memiN tliiit Ln niiiNt 
he iteKiillve, which In not poNNihle. One miuhl ohtiilli 
neiitridlty liy miikliiKN tiejcIlKihly Niniill hut iIiIhIn not 
poNNihle Nhiee niihir N|)ot Jitter niiiNt he rhiinpeil, 

It In elenr IhnI Ihe illflleiilly nrlNeN Nliiee the Inithil 
Niope of Ihe niihir eiirve In eiinid to tliiil of the glin 
eiirie mnl the liiltliil Niope of the nIkIiI eiirve In only 
« (I 4-0) IlmeN thill of the Kim eiirve. It NceiiiN 
plmiNlhle to ilei’i'eiiNe the Niope of Ihi' rmliir curve hy 
llrNl relleeiiiiK the Im'Ki'l n|ioI from the mirror of 
loiollier gyro mill,’'*' If the eipiiilloii of the miKlIliiry 
gyro In eoiohlneil with the two orlglioil ei|ni(tloiiN It 
In renillly Noeii Ihid n pto'nmelei' eim he ehoNeii to 
iiNNiire Ntiihlllly of Ihe reNiitlliig thlnl order illfTereii- 
Ihil ei|iiiilloli. 

It In iiIno piiNNlhle '*' to reihiee Ihe Niotie of Ihe 
rininr enrve lielow Hint of Ihe Night enrve hy mi 
eleellie elreiill Niieh mm IhnI nIiowii III I''lgiire tt, In 



l''nn in; il, Hlnliilli'iiig I'io'iiil Aiil.T Mark I, (Hlgiire 
fiom Ill'llI mIi Nonii’e! Afiiiinneiil I>i*|iin'tiiienl, II,A.M,) 


whieii Ihe Inpiil vollnge In prnporlloliiil In iliNphiee- 
meiil of I he gun rehillve Io Ihe pinlinrin. The nIuIiIIIk* 
lug Nigniil In 

0 4* 0/0(1 4- lip) “ '* 

where « In the dlreethmiil iingle of the gitn phitform 


(•(»n1''ii)I':ntiai. 







fi«iV<3KI»T8 


IJ5 


roltttlvd 1(1 tlin (lutviin liim, niitl /*, Q, (uul If lU'o clr- 
pull I'dimtinitH. Tilt' iKwItlim (if ilii* riKltir Is 
Rlvt'ii liy 

.« 0 . 4 , ^y(y . 

I *T sjft I -H «// {I T Qii)(\ "i* f{i>) 

If thld oituitlliiii Ih ('(iinliliii'il with tltn nIkIK iMiiiiilldii, 
p Ik'Iiik |>lii(''*il i'(iiiiil <(( «r, a fdiit'ili (irdci- ilifT(*i‘(<iiMiii 
oi|(iiill()li iii'Im'x wIkihk Hliililllty (•iiii Ik* (>Kliil(|ii«li(>(l. 


(14 (niNCKi'rM 

(1,1.1 Siiiltl PuriiiiH'tfr tiM a Kiiiictloii 
KrTliiif 

()|||| (if (hi> curly |(I'(i|((miiIm fiii' liiijii'(i\'liiK (lie |ici'' 
fiiniiiiiii'c (if Iciiil ciiiii|iiit|ii)( nlitlild (iiiiKuliir rule liy 
I IntiHif'lllalil Mii(l(l|ilii'rl NiiKKci'Icil lliol (lie nlulil 
liiiriiiiiclcri It, III* \'iirii<il im u fiiiii'llnii nf |ircHciil 
l•anKl', r.'"' 'I’liU wiirk iiKHiiiiicii lluil (lie (ar«c( ful- 
liiMi'il a rtnilKlii ilic* i'(iiiinc iiimI dial (he liiiic'iif* 
IIIkIk iiiitlil|illi*r, "iiM (III* lliiii* Ilf (HkIiI iwci 
lircKciil riiii|t(‘i /(„ (ThU iiiilciliilcil (lie I'aliliratliiii 
(•iilici'ld,) Ai'i'iirillllK (k Mi'i'diiii ri .'l, I, "I Jcliiy 111 Iii'iid 
('iiin|itiliilliiii," fur iiiiMlIh'c 11, (lie Iiik In li’iid ciiiii|iii> 
lalinii Ilf Hie NiiiiiiilliliiK I'lreiiil iiiiiy jiinl lialiiiice (In* 
erriir in /,,ui If n Im elinNeii |irii|ii'rly, An iiiimI.vmIm ii|i in 
IIi'mI iirder lerniM mIiiiwh IIiiiI n iimimI lie Kheii liy the 
e\)ireMMliiii 

r' <„(■' - r 
n **• . . I 

r' f e 'Jty - r 

where the i'iiKmIiiiiI c Ih lii lie eliiiMeii Niiiiiewhill hiriter 
I Inin the eNjieeted (iil'Wel H|ieed| iinil / ' -• i/r <//,„ 
l''riini (he |iiilnl nf liew nf iireMeiil ihiy idriiiiriie 
lire eiinlrill iIiIh relineineni IntM Hide weluhl I'lirthrei* 
ri'iiNiiiiH; (|) aaidiiHl enreed eniirHeH ll|l|lr(l'•llnnllllu 
inirHiill eiiri'i'H /pw U In ermr liy idiniil Ml per eeni, n 
I'ainiiit lie ehiiHen In idTeel HiIm nnileriall>', and the 
(‘idllil'allnil eiini'(*pl efTeclIvcIy iIiich the Hiiine Jnli 
wllhiiid dll' nei'cHHlIy nf iiwkwiird ineehiiiilKiMhinM of 
vnrlahle n; (2) preHeiil raime hi|nil !h inn rnliKh tn 
III* ellleienl In deleriniiiliiK r'l niid ill) any lintine'e- 
ineid III iii'i'iiriii'y is i'iini|il('lel,v niiiMked liy iniieli 
Itiraer iiiieratliintd errni'H, 

ll Ih evldetil dial hiii'Ii eliTitll iiiiHlIfieiilliinH hIiiiiiIiI 
(iwidf, a n'liewed Hliidy nf die tire eiintrnl iimlilein 
with all el(*ineiitH in iirnper fnctm. At iireHeiil, the Idea 
Is tniich innre perlliieiit tn iintlidrei'iifl fire, 


R.4.3 KtlEIKItItirttiMi 8|M}t Slfhta 

smind (Hii'ly pi'iipi/sid '“"'*** for iiiiproviti)| load 
ooin|iiidiiK t' as nitieh linidor In eiiiioept, The ('(illation 
eiiiiiieellna siaht iinalo and Kim atiKle Is 

(I -f -f" ** y + (iftni- 

Hiippose that tiio redelo imttorn ontiMlsts of a larKii 
iiinnlier nf spnls wlilcli arts mljixiul lait wlilrh havo 
ri'Miiv mufi'oK with ri'siieet to the rotlnln (am tor. 
{,et ff„ lie the iuikIo lii'tweoii a line nf siKht to laio nf 
tliese iinivhiK spots und the diilnin lino, ttnld HiIm 
spot (III tai'Ki't. Now ir„ will sallsfy the (utiiatinii 

(j H- (i)fm(»»+ "> y 4“ tit„y 

If 

ff,. - a - 

which ineiniHihat ihespnl iniist iipprnai'h the I'otlele 
eeiiter espniieiillally. ('niidniioiiHly rnlalliiK relli*ln 
iIIhch which when snperpoHed will kM'ii Npnls liiilnivliiK 
ill this way are shown In l''lKnri* 7. 

Hnppnse iinw lliat (he Kuns are slewed rapidly 
around In act lai a tiiiKel nnivliiK at a cniiHlaiit rate 
> 11 . With the iiNiial hIkIiI the reticle wiaild he left 
liehhid and ll would take an apprechdile time for the 
Hiiiiner In K(<t on Ini'Ki'd The whole point nf (Ids 
device Is to ellnilnale this waste time. To lllnslrate 
dlls, lei till*Kims he In correct lend posiiion and mnV' 
Iiik at the correct rale, hnl suppose that the retlelo 
center has mil yet come In cnrrect lead posltlnii. 
'I'here will he, however, a spot centered on (he lai'Kot 
whii h seems tlM*d and toward which spots on the 
rlKht and on (he left are converKhiK, .-Nnalyilcally, let 

y •" yJ./ i Im), a •“ — rtii and r •• 0 when I •" t), 
Then, for constant 

rt - yj - a„e ' 

a,. * yJ -h t^'., - m,)c ' " 

('oiiseipienlly the spot ii* fer w hich /i’,,*** at. Is (and 
stav's) In correct lend position since y ^ a„* »« yi,/»,, 
l'‘iirtlierinoi'e, shee 

a,. ~ a„« *» (A'„ -■ aii)c~‘ 

(f(a„ " a,,*) < (I > an 

,11 > ll /i'„ < a.|, 

the 1 ‘emiilldnK spola eiaivei'Ke on a* iis noted, Tills la 
not die whiiie sinry {/„, was held conslmit and the 
Held may nol he wide eimiiKh) hnt It dues demnii- 
slrate the value of the hleu, It Is not clear, Imwever, 
wind nielltod wiaild he used to K<'t a friuiilliK clreln 
to move snltiihly. This InKeiilmis idea may bo 


(’ONKlDKNTlAb 
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nwmwpd, ptu-hiipM, hm n |j)i|,()tiln«;-ii(> c»f PxlMtiiijc noiii>, 
Blit tlio pi'lni'lplo of tlio rolnllng niMnlo nuiy well Iks 
kiipt III inliiil. 


Hiiijjmmw! tliwt till) voifngo linHvod from tho htindlo- 
Imr poultlmi Is foil not only to tlu! tiirrnt motors, Imt 
iilmi to tlio «i)«ht nftor it iinii Imm'ii difforonlifitod («oo 
footlioto to Hootlfiii 8,4,4). Hiiiwdinjiom’ on tlio volt- 
(iiRf! Hoiii’i'o for tho Imil mH virmiln (Hootlon S.fi.ff, 
"lOlootroningnotlo HvHtom") HiIm iidditloiiid vultii«o /it. 
Thon tlio rnnKiiollo rontor lowiird wlilrh iho Kyro 
hxIm iii'oooknon In xlill'tod tliroiiKli itii iiiikIo 


'I'lio nyro |n’<H>(wloiiid mto ix now ulvon liy 
(I + n)l,H^ » y - 9 4- /t, 

Hlnoo 9 •» Y — (I 4 ' o)A| it I'oIIown tliot 

tmY “• tut I 4' 0)A 4' k ■f' , ^ ‘ 

I + o 

Xi'xl, If llio yiiw of llio ((1111 inoiinl Iw tr, tiion for ii 
volot'ily ooiiiroilod ini'i'oi iliii idmoliilo ((on iiomIiIoii 


. i I . I 

I f a 

'I'IionIkIiI lino oi|i|iit|oo Ik, piitlliiK // - il ‘ill, 
[/.,(! 4- n)/i 4- 1 1» - [of«n 4- llo 4- f* 4 -1 


(llio lonii liivoIvliiK dir ill 0101 lio ooiiKti'iiod iiw on 

ori'or kIooo, Iioooiino of ... of llio khii inoiiiit 

inlorfoi'o miniowliiil wKli (ho ooiroot |)om|||oiiIiik of 
(lio kIkIiI lliio.) Xriilirliiifi niiri'ii^fl iiiiiliiin, nlvo o 
Kiiddon Jork lo Iho Iniiidlohni'K, 'I'ho roK|ionNo Jnr 
of (ho nIkIiI lino In Inl'oiTod froiii (ho )ii'ooiidliiK otinii- 
lion hy KiiiijioMhnt doit dio Jork Ik nn limluiiloiiooim 
iihiKoc no (hilt lilt Mild PM iiro Inliiillo. Ilonro dh'Ido 
hy/Mind (lion lo( /i » o>, 'I'ho r(>Niil( In 




m 


pff flnd iipglwflng (unl kpu 'i] o), l.n,, tint 

intitjcnil ijf tip, wliidh U fip 'p, Ik Inki'ti iivi'c iin hi' 
l(t|’viil Ilf uwii Iwigtii, ami Ilia ilMi'lvativii of p Ik wi'o 
nt both tho linKliniiDK ami ciiil of tho Hl(t|Hjiiin|i In p , 
Ifimt'it 


A(/Je») 


t -d" o 


Mlip) 


i 2 ri+«i'^- 


Tlila aliiHVK tlm vi'loi'lly liiu'klnB I'ffoct. I''ia' I'oiintaiil 

n, If 

k > /t<i(l + nfl ^, 


a lili'li I'onlil liu|i|ii>ii for a Inn lai'Ki' viilni' of k nr n Inn 
Kiiiiill viiliic III i„, llii< vi’liii'lly i'i<K|iiin.>«i> will lii< ih'kh' 
live anil |iiini* IrarkliiK will niiilniililnilly l'l•^lnll. 

It Ik m'liiiiiiii'iiili'il'*" llnil i'Ii'i'iiIik kih'Ii kk lln>Ki> lin 
Kltnlliil willi I lie alil of simnlaluin vMvohi'i' virriiiln 
In wlilcli vailiiiiK iiai'aiiii'li'i'K may Im vaiiml,' 


II. t.t ('orrfM'lliiii iVIociituilHiiiN fur 


A i'iiiikIiiiiII>’ I'i'iaiiriiiK iinilif IIii'iiiikImioI |ii'i'vIoiik 
i'lia|ili>i'K liiiK lin'ii llii< HialiiiiK i>lT(<i'l mi llin ilnlliM'lhiii 
|iiil mil liy I'mniiiilliiK kIkIiIk iillrlliiilalil)' In lln> 
iit'Kli'nl Ilf I'lini'Ki' rni'vaiiii'i'. MnrIiiiiilHinK Inivn li«>i>n 
|ii'n|iimcilwlili'li will liiki' iIiIn lulu nni'uiiiil, mil 
liy lli(< iialvn •"<|H'illi<nl uf lll|i|iliiu a nwIIi'Ii frnin IIKI 
In IHI iiiM' I'lMil Ilf innKiml limn uf IIIkIiI In koIuk li'im 
rnnlllliinar In I'nrt'nil laruni iiiiIIik. 

Hy i‘i|inilliiii (III uf ('liii|ilni' ‘i llin niiiTnil kliin- 
iniilln ilntlnrlluii N kIm'II iiolln rluKnly In InrniK of llin 
iniKiilm' iniininnlnm, M - r'‘w, nf a Iiii'KI'I <'f >i»ll 
iniiKK. TIiIn ilnllni'lluii loay lin wrlllim 


A* 


i'„ L a >11 J 


Tlin nliiKKlnal Iniiil l■unl|llllln|t kIuIiI niinlniilK llnnlf 
with 

A* - . 


I'.viMi IIiIk vainn iiiIkIiI wnll Im nuirnnlml liy nllllMiiift 
llin rain of niniiiun nf |irnKi>iil riiiiKn, iiKKiintliiK Koml 
liipill nf raiiKn. 'Plin tiiilnl of llin iirnKniil iIlKniHKlnii, 
liuwiwnr, Ik Iu linlli'iiln n iiinnIiiiiilKin wlilnli nioi Im 
noiiililiinil wllli all nnlliinry Hyrn kIkIiI In yinlil llin 
iitiBiiliir niomniilnin nniTnnlloii. 

Uhii Mm Klliffln ityrn fi'nill a IvlA kIkIiI) tvHlinlil Ilia 


I Hiiiili kiiiiIHim nitin iiiiii|i<i fur nKiniiiiln, at Ilia MiirnalliiK 
llnrllay linlHirniniy nf (Inluialilu CalvarNlty iiiMlar .1. II. 
iiiiMKall. 


IwlliKtIa aoilK. Thn tliiflaaMnn of Ilia iitlrmr nf thin 
jcym Ik ininln irmporMnnal to M liy faailiiiH; a aiirraiit 
to tlin mn«a anllH tlirnngli a nniillnnar polaiitlnmottir 
(r*) wlinm' pnwllloii Ik ilatariiilnafl by proKaiifc miina r , 
Tlia IIkIM rallaatatl from tlilK gyrn iiilrror Ik to annui 
tlirniiKb a n'tlala nf Kiiali varlnlila tmnKparatiey tliat 
tlia intniiKlty of piiMKliiK llitlit at any paint Ik prnpnr* 
tiniiat to tlin liiKaritliin nf tlia illNtaiii'a from tlin 
aaiilai*. Aftnr imllaatlon frain Ilia jjyro inlrrnr tint llglit 
IiIIk an npinpia Kaman wllli a Kinall aniilral linia ba- 
liliifl wlilnli Ik a pliotnanll, Hlnaa only Unit part nf tlia 
tvllain ylalilliia IIkIiI propnrtloiml to In A/ IiIIk tlin 
plioloanll, Ha' vuilnun niitpiit of llin aal! Ik prnpor- 
iloiiiil lo in M , TIiIk voltiiKa Ik iiiiipllflnil llnain ly and 
fad Into M alraiilt aotitaliiliiK a aoiidaimar, wlilali 
illlTarnnllnlnK In A/,* and aonlaliiliiK a riiiiK<' pntan* 
liniiialnr w lilnli inli'odiiaaK I , 2 . My inaiiiiK of a Karvo, 
a ml III ion proporlloiial In lii[l -f- { I , 2 )f</lii A/ '<//)] 
anil bn liilrmhinnil In nun kIiIi' nf a dltTnrniitlal. Tlia 
Input lo dm nllinr nldn Ik prnpurlI oiiiiI In III l \ Tlin 
dllTnrnntlarK niilpiil (llin kiiiii) iiitiy llinn lin Kent to 
Ilia rioiKa iiolaiillninalar nf llin nKiiid Kyi" kIkIiI, and 
llin anii'nniloii Iiiin linnn nlYnnlnil. 

Tlin Kiilii III anniininy la iiiiikI KiKiiltIniiiit wla'ii iIiIk 
nnrrnnilnli Ik iiiadn. Tlin nITnat nf I'niiKlmaKK In Input 
Ilf r mid ui Ik, iiavarllialaNH, kIIII npaii In i|iiaKlliiii. 

|| Ik mIkii puKMibla In illlllxa viiiiilbla Mpnad di'iv'n 
anai|iiilarK (bnll-i'iiKa liitaKraliii'K) lo apply HiIk aor* 
ii'alloii lo Ilia Klablll/ad H-!t kIkIiI.'"' 

11.1..’! An Own-MiH'ctl I'Iiim HhIi' 
lAlt'oliuniBiitlon 

band riimpilliiiK kIkIiIk liava danompoKad datlaa* 

linn Inlii kliiniiiiilla and ... Otiiar 

... and aniiKai|iianl maaliiiiilRalI iiiik lira 

piiKKlbln.'''' Tn kanp niia Kiiali iiaw Idan alaar, viii'Iiiiik 

piiriK nf Ilia prnpiiKiil ... fnr tiO'Kat imd Kun 

plall'oi'iii iiaaalaralliiiiK, and mm nf raiiKa rata) will 
mil ba aoiiKidarad, 

A IiiikIi land aipiallnii nf KHimary Ik ai|nallnii (I) nf 
Cliaplar 2 It Im 

Kin A >- Kill f — H kIii <1 “ A(i ™ hr • 

I’ll I'll 

Tim niaahiiiilmitlnii KiiKKi'Ktait imaK a Ktiimlard nwii« 
Kpaad HiKlit (Hin I) aiiinpiilar) In ninaliaiilKa I'n Kin 

»If Ilia laiHil vnlliiKn Ik la ni'iiaB wllli a kiiiiiII raKlKtinii'c nial 
II uiiidaiaiar nf liirui' tiii|HMliiiiaa, tlm vallnKo tlrap iiariwii Ilia 
ri»i|ii|.Miiiia Ik ntMii'imliiiiilal)' Till* Kiiaill vnlliiKa iiiity 

Iw fail In nil HHi|illl 1 ari 
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'/ - I I’u Hliniilil prnvn HnllHlnnlmy.) 

riil« nvvn.H|.i.|..| ,.„|„ Hynlnn. Iimh i.nnl mJvnnliiKnN 

II \ n« limvil iigidiiHl niin'H invn Itnmhnr „r (Jiilnjd n, 
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NKW TAiJ'l'Mm 


JHI 


Mtins gf'iicmlly, MtippuM! (hut Uw fcitii*lMti)iilnl>iti' 
Hy •* H'n, 

nnil tliiii t>i(* giinHlglit, oi|iiati(iit U 

I'y m Qffi 

wli('n< Ht It', niifi lira |)til.viiui»ltil« In f> •» it ,U 
wh(wii('o('Hl(>lontHila|j(<iul(m/„, II’Ih hi'ltl aoinilaiil, 
tliu tmi'kliiit (*<|initioii b 

ItQtr m 

'I'lia tmi'kliiK (<<|iiallMii with /„ vaiiiililo let hut ulc 

taint'll HI) l■('lll|||y, Sliii'i', hnwi'vi'i', 11.. in /», 

ihiK III I'aiiKliiK hint hnl lilth> alTi'i't nil llic iiiitiii‘i< nf 
lilt' ti'iii'kliiKi iIiIh I'ltinitliiii niiiy In' iihi>i| in hih'i' 
vai'liiiia |ii'n|ii'i'th>H lit till' irni'kliiK |ii'i'l‘nrniiini>i<, l''iii< 
I'viiaitili', Ihi'i'i' all' viiihiiiH Hiihilinint nl' ihi' Irai'kliiK 
I'ltnilliiiM ili'lii'liilhiK nil lilt' llllliiil hiillilli'liiir iiinllnll. 
II' till' i||ITi'i'i'ii"i' III' wilin' |iah' nl IIii'hi' aiihillnini iIih'h 
linl a|i|iriKii-h Ki'i'ii, dll' li'iii'khiK in I'nwatiVi//// unulnlih, 
('I'hn n|ii'riilni' I'lailil triii'k a tiii|(i'l iil i'I'nI hy hiiiiilln* 
hai' iiintinii iinl ii|i|ii'niii'hhiK a iinalllnii at ri'Hl.) Tlin 
illlTi'ii'iii'i' hi'l wi'i'ii nay |ialr nl' wihillnini laiiat willafy 
dll' I'ltiiatliiii 

I'lt'n « tl, 

'I'hla hint a aMhlllnii iiul ii|i|ii'iiai'hh!K Ri'iii It' anil niily 
If /'//' Ian* II iiiiaiii'Kiidi'i' iihiI, (h’nr i'xiiiii|ih', I'ni' 
ahh'd Inii'khiK ivllli a h'lnl i'niu|iiitiiiK hIkIiI, tlii' I'nnln 
Ilf l‘lt' ai'i' -H d ami -I iit„, Hlnhlllly l« thn 
lini'iiial altiiadna.) 'riii' Ki'ni'i'iil I'ltiiadnii I'liii iilan hn 
lint'll In nliiily liaiilliiK anil ihi' i'i'M|inin«i< In hainlh'hai' 
Ji'i’kn. 

'I'hn ainwl iini'fiil fnl'iii, hi'i'i', nf llii' niihidiiii nf llii’ 

Irai'kliiK I'ltniidiiii in kIvi'Ii hy n|ii'radiiiiiil .. 

i'iii|ihiyhiK dll' I'niiviihidiiii hili'Kial.*’' ’I’hi' ri'inniii U 
thill dll' t'l'HiildliK Hnhillnli I'Niiri'wm'n od) ini a 
wi'IkIiIciI iivi'iann nf I'lirlh'i' viiliii'n iif tiill, 'I'lili* win* 
llliinli'ali'il i'X|ilh'ldy III dll' ini'i'i'illiiit |iai‘aKi'a|ih. 'riin 
Niihldnii nf thn Irai'kliiK ni|iiiidiiii a llli I'niniliiiil nin 
nllli'li'lila U 

ail) - ('a(t) H- r A’d - I')n(i')>n‘ u > I ,), 

^'lll■lhl'r ilnliilln mill hiti'r|irnliil.liiii will iint hn 
glvi'ii. Ill miiaiiiary, thn |inliit In hn niailn la dial In 
fillili’n |irnhlnii)N nf nvi'i'all ayatniii iIkhIkii nail Hyalniii 
rnN|>nimn, liinlhiula nf tliU iiaMiin will hn nxtiliillnil. 
'I'lii'Nf Knnni'iil lai'Minila will ilniihtlnaN rniiiilrn nxinii* 
hinli til iiiiiilltii'iir' ayatnina, niily aiinnlul nxiiinphw nf 
whlah liMVo hnnii illaiuwanil,'* 


fl.S AiKW TACrriCM 

* 

n.5,1 (IflfNtit GtiiiM In Cnnvtititloiittl 
Figlitom 

Tin* I'liiivnatliiniil IlKlitnr nan innimt, it linavy for- 
wiiixl tlrliiK liiilinry nt mhiliniim mut In iaatnllnduii 
wnlghl anil lialiiiino. 'riin pi'milly la tliiit, thn niitiHs 
iilrnrnft iiiiiat hn nlinml anil iimat fly a iiriHlintahlo 
I'liiiran, thn |)iii<Miii( niirvn, If a Hiinnnaalnli nf lilta aro 
III hn Hi'iavil nil it hiimhni' tiii'Ki't, At thn iitlinr mill nf 
Ilf thn Hi'itln U a liiri'nlnil IlKhtnr wlilnli iiiiiy Hi'l' ii« 
linxihly an llw lai'Knl, Thn l*-lll U an nxiiiii|)li', Thia 
lypn Ih iii'IiiiIIki'iI lint nllly hy liii'i'niiHi'il Wi'IkIiI mill 
alien, ami ninw, hut itiNii hy all thn ililllniildi'H In litkliiK 
ilnihx'diiii i'X|U'ih'iii'nil hy thn ih'fniiilliiK hiiinlinr, A 
iiilililln I'liiii'Hi' a|i|inari'il fniiHlhln ilill'IilK dm i'IiihIiik 
iiiniidiH nf Wiii'lil War II. Il'jUt’/l kuiih urn IiihIiiIIi'iI 
III II lai’Kn iIiikIi' III dll' dirilHt iixIm, IliHliillallnliiil 
wniKht Im iinl HlKiilllniinlly liii'i'naHnil, dm iiinillllnallnii 
Ih iiiihnIIiIi' Inr iiiiiliy i'xIhIIiik IIkIiIi'I'h, ami llinri' Ih iin 
liii'ri'aMn In I'rnw, Thn fnllnwIiiK iiiii'.hIIiiiih iniiHt hn 
iiiiHtvnrnil, (I) Whal urn thn iiilviiiiliiKi'H'f (2) What Ih 
thn ahiihiK |irnhlniii wllli an iiltHnl limliilliillnii'f 
(!t) Whal urn dm illHiiilviinlaKi'H’f (’iiiiHlih'riihh' Himly 
liiiH hnnn ilnviilnil In IIii'hi' iuiIiiIh,*'"** 

ii.n.s Attni'k hy PHi'ltiK Hohiiiel 
and 

An iilliii’k Ih ailviinliiKniuiH In a IIkIiIi'I' If liU 
alllink |iiidi Ih iiniirly ri'i'dlhiniir, an dial I'nnrilhialo'l 
hiiliknil IlyiliK iinili'r I'niiilllliina nf IiIkIi Inail la lint 
ri'i)niii'i|, If dll'ili'llni'llnn rni|nirnil la hiiuiII iiiiiI ilnna 
mil nliiniKn rii|ililly, iiiiil If I'linlhniiiiiH Urn may hn put 
Inlii din liianhnr nnlll ilnalriinliiiii i'nHim.a. 

Thn hIiiiiiIi'hI iiinllaiil nf KalnhiK llinan iiilviililaKna 
widi an iiIThi'I hialiillulhin la In innnnt thn kmiih |iiilnt« 
liiK niiwanl anil fnrwanl In a vnrllnitl pliiiin at aiinlt 
an aiiKin thiil, fnr /mn'an lIlKlit hnlnw ami In'Iilml, 
ami nvnra I'linahhiriihln raiiKn liilnrval. thn hankwiiril 
t'lirvn nf llin Iriijnnliiry niinanil hy I rail la annalhly 
hal.inni'il hy llm fnrwanl ami ilnwnwiinl nnrvn iit- 
IrlhiMi'il III Kiavlly ami hy dm iiiiralhix nnrrnii|hni 
minanil hy an|airalhin nf kiiiim ami alKht. Thn fniiah 
hlllly nf llila i!n|mmla an dm hitlllatlnH nf Mm aiiiiima 
iilllnii niniilnyml. Kiir nxiimpli',^'' iiaiiiK Al’l MH 
milllinr ,ftl>, an nITani uiikIii nf !lti*, mnl a paralliix 
illaluiinn nf 2 yd, Mm tiilal Inml rniinlrwl las <4 mllll- 
railhitia (i I) fnr a apnml nf 175 iii|ih, II iiillllrailhuia 
(±I) foraHjaa'il nf 250 mph, H tnllllrailliitw (±8) for 


(T)NFII)IONTIAh 








m) 


H Ilf ,12<1 jnpli, 'rfmms tu'Kligihln viu'lnlliiim oui'" 
iwiJctiul tii iin ItilorvnI In mnunnf from ItH) lo >I(K).vd, 
(livnn nil offMiil, niifjln anil a mimn IntiM'viil H. I« 
iHii!<WKnry Hi iltiNlun «f)i»iiliil tiinmiiiiitlnii (n iii'lili'vci 
PiinMlniic.v of Tlinii Hin utUii'knf iiciil iml. ili>- 
tncmlnn niiftHl nn'! mn«o with iirficiNliin, With iiii- 
Niillnldn HMiiminltloii, fm' iixiiin|i|(‘, ly|j|i'ul •lainiiiomi 
20-mm iniiiniiiililuii « a.HftK, r, - 11,210) (Iml itf 
(HI iiffw't of ‘Ifi® with a |iara|liix of 2 yil, th«' i'!‘i|<ilrml 
th'tloatioo hii'miwH fi'nni Id in 28 nillllrailiaiiM (at 2rt(l 
inph) iiN th« lixotl miiKP at wIiIpIi IIio atlai'k In laaila 
('liimKPH IVoiii 2fK) til rttK) .vil, mill ffiiiii IN tn 12 inllll- 
riiilliiiiH (at <'I2A iii|ili) nvpi' the «aHM’ raiiKi' liiti'i'vnl. 
1 III' iilliii'k la Htill i|iillt< iiiwallih', lint If It la not iiiiiili' 
lit, II lii't'i'iili'iiliili'il a|ii'i'i| ami i'(ii(({t>, thi'iillnt iiiiiat lay 

olT ih’lli'i'tliiii, 

fi.s.;i Atliii'k III! (liilliHiou (]oiirM* 

^ ... imaKlIilllty la to iittiii'k in.. 

I'linrac, 'I'lii' attiii'kiw rriilia In nn ii |iiitli whii'h In 
ri'latlvi' iiiiitliiii la n atnilKht liim ti'ciiihnithiK ai tlm 
liiniiliiT If tlm KOiia ini' nlfai't an na tn lli' alliditly 
fiii'wiiril Ilf thla ii'lntlvi' |iiitli (tn iillim for ti-all) tlmii 
I'liiithinini'i llri' la |inaallih' with lint littli' rhiiii^i' In 
tlm l■l'l(llll■l'll aiinill ili'lli'i'tlnn. (DiiHiik Worhl Wiii' II 

tlm (li'minn Mr I'lici'i' .. trli'il akIililliiK 

iittimka with I'lnivi'iitliiiinl IlKhti'ia,'' Kvlili'iitiy thla 
la i>i(iilMili'iit In inniiiilliiu; KHlia at a aniiill iilTai'l, 

\\ It I Hill I tlm nil I Ilf II Kyrnai'n|ili' li'iiil I'nnililil hiK aluhl, 

It la illllli'iilt tn II,v.) I'aliiK tlm iintiillnii of I'IkhI'I' I 
of < 'hiiiili'i' ;i mill Inniiiilii (1) Ilf t 'Ini|iti'r2, i Im fli'ml) 

'"'Kk' .. tlm ri'lntlvi' |niili ami tlm Imri' ii\|a 

niiiat Im lIMKI/c^, nIo i) i'h, wimi'i' I'c ahi A (•« ain 0 la 
tlm I’lilllHiiiii I'liiiiai' I'limlll Inn. 'I'lm li'iiii / >- 7 - I la 

nil iiIiiiiinI Ihmiir fiiimllnii nf a/' ci,. ... 

tlm liii’Ki'i' tlm linllUlli' I'lmllli'lciit la, tlm aiiiiilli'i' tlm 

..I ill f "Vi'i' n kIvi'Ii rniiKi' hili'i vnl will Im. ami tlm 

more ellleleiil a ILm'iI lu eiiiKe ufTacI fioiii the |•elnllvl' 
|)nth will he. 

'I’wo limthoila nf lilukhiK thla allimk are iinaallile. 
Hii|i|iiiae Ural that IhealKhl lanITael liy ail iiliitle A ami 
tile Kiiiia hy an aiiKle A -- /cf alii A r,, rmllmia where / 
la nil n|i|n'n|irliite lueraae, Mae a jirvi! Ilahler a|ieei| 
iiml lly an aa tn kee|i the larnel eeiilereil hi the nITael 
allthl. Then for a value of » illirereiil from the n|ill. 
mnni Hlveii hy ahi A « ahi ft, the Huhler’a |iath 
will enrve (i|iille gently) ami eerlalii iihnitig errnra 


I' Inmi’iuKiilliMi Ilf 'I’ll, W, Nelniililt til t'nliing, (l•'p|lllnl.v. 
w, n, nnssiHi, ,!inii< ft N, iti-lft, 


w'ill ocelli', Am a niiiimrleal esmriide,"'^ If t>r <• 440 
f|m, i>ii “ .421 I'pa, allllmle » 20,(11)1) ft, ami if API 
iM8 aininniiKloii la iiaeil, then, with alglit nflfaet 
4A" lA' anil gnii nffaet 45®, the (ingle off iiaii vary 
from 70* lo 120® olT miae, ami the ulnihig eri'in* will 
vary only I’roni u maxliniiin of |).7 iiillllr(Mj|iiiia he- 
himl a (iinhit) target lo a inaNlininn of 5.8 tnllll- 
rmllmia nlieail of!!, A.aaaei'nml iwllniil, an|»)»oMe tliiit 
the jillnt keepa the target eenlereil In hla nffaet alght 
hill inljnatH hla ajieeil iieennllng to I'r i* t'/i alll 0 hill 
A, III thla I'liae a true reelllhiear coiirae la tlowii anil 
the error will ngalii he alight. 

'raetleally, the imeiiraey of the lighler'a lire alinnkl 
not i|e|ieml nilmilli/ on initial range ami liearlng, 
Allowinme fnr error imiat he iierinllleil. Hhnilariy, a 
viirlalloii In tlm (‘iilenlaleil aiieeila nf lighter nr target 
innat lint eiinae the neenraey tn ilelerlornte tnn nnieh. 

a.ft. t DlM'CiiNMtoii ofOfrMi'l Cilin 
AltHckM 

The illaeiiNalnii iihnve Imlieiileil Hint apei'lallxeil al- 
liii'kanl thla iniliire are pnaalhle. Mat there are aerhiiia 
illaailvanlagea. If n lighter iiriimil '.villi olTael giilia 
iitteinpta tn nnii.e miythlng like a pnraiill enrve at* 
liiek in a almil |ilane, hia rei|iiirei| nintlnii will he a 
Iwlatial apimeeinme with enrlona loraloo, which proh- 
ahly einiiinl he How n, le. |inrl lenliir, a lighter w lllimil 
II Inrwai'il hallery ran hanllv iiHaek aiinllmr lighter. 

I',veil iigniiiat a hnmher, Hie argoiiienla of Heellniia 
8,5.2 ami 8.5 .'I are preillenteil on n hnniher that nialm 

liiliiH II atralKhl ami level.. Ihillmr nillil evaalve 

aelinn eiiii einiae the nllaek In nhnrt l'’hnilly, aaanin> 
lag the hnniher ilni-N ennperale hy Hying a reellllneiir 

eniirae, the lighter la ... eiiay alinl fnr any nf 

the lire rniilrnl ayalenia of I 'Inipter 5 w hleh have well 
mljiialeil, i,e , Mirliihle, trull nllnwain'ea. 

In view nf llmai illaailvanliigea, It appeara that 
tlmw Iillimka are nnml pminlalng when nimie hy a 
night lighter, I'nr Ihlaeiiae, the |iiirallel ennrae iittaek 
ol Keel Inn 8 5,2 la prnhiihly heal. The ilefeiialve 
rmlar lall-eniie aeiireh eaii he avnhh'il, mnl, If prn- 
V lalnii la inmle lor hnlli iipwanl anil ilnwiiw'iiril 

liriiig ginia.i*" pmper mlviinlage of night ... 

illtloiia inii.v he taken. Theae atliii'ka wniilil iilao lie 
iliingernita to a lioinlier which liiia atrlppeil lla arnia- 
nieiil In lall•enne ilel'eiiae In nhliihi apeeil ami inlill- 
tliinal pay Inml, If It la aaannieil that In an lining tlm 
llghlera eniihl only niake lltll•eone altm^ka I'ni' reaaniM 
nf Inail Mini hitffetlng. It may iilao he kept In iitlinl 
that the piitha nf Neelinti 8.5,0 are I'lilllalon conraeM 


I’ONPIDKNTIAI 


MTMWAHV 


m 


nml mi niuy Iw h« ntiwnllvr in n KtiKifd or wdf-Kiiidwl 
rnIwNiht iw Ih u lidnilng eoiirHtt, 

ti.5,5 lJ|iWMi‘(l litirru^ti PJrc 

Tiii'iiliig fmm coll vj'nt Idirnl mnclilfio gtiii ii I’Miniiicnt 
111 IIkIiIci'h, ii|i\viiii 1 iinrnw fire ill nliwii i’imiki' Iihh 
Ih'cii |>rn|)(wcil.' Tlin itiNlalliUliiti ciiiimIhIw iif III 
liHiTcIa, dll'll conliilniiiK liiil <»ii'' i'ouikI, nioiiitldl In 
fii'n wiinllily ii|)\v(ir(l, 'I'lin nllnck Ih In Im fi'oni llin 
iVniil iitui iiillliilcil liy It illvi* (inwii iiiiil ncnma llin 
linuilici'V lintv. U|ioii |tltll•ll|t linlnw In llic Mitiiin 
vortlciil |)|itii(> llic liiltoH iti'c t'||)|)|i>.||i'd| Mitintiiiillciilly 
iiy iicniml Ic |ilckit|t I'rntii I lie hniiilici'V iiiniicllcri* nr liy 
npllciil |ilckil|i III' III!' liniiilici‘'H kIiiiiIiiw'. TIic i'iiiikc nl' 
lil‘1* iw In III' All III IIM) III, ivlilcli iiii'iiiiH lliiil llii' vinli'lil 
iiiiilliin ili'Kci'llii'il nil llii' (illiicki'i 'H |iiiil Im iii'CdiHiii'y 
ir III' Ih III iii'i'h'i' iiiiHi'iillii'il lit till' lii'liig iioliil. Ili'il- 
luii'i' Ih pliici'il nil ii liiii'iir |iiilli'ni Mp|ii‘ii\liiiiili'ly Mil 
nicli'i’H liitit(, I’liliicr lliiiii nil II (ii'I'cIhi' I'nlliitiili' nl' lic- 
lli'i'llnii. 

'rild'l' lll'C Cl'I'llllll Iccllllll'lll lllllicilllil'H. 'I'll llVIiill 
IiIkIi I'i'ciiH II low iiiii)li!li' vi'lncily nl' I lie iinlei' nl' llie 
lll'ltm iiireriil'I'H Hpi'cil in In lie iihi'iI, I'iiiiHi'i(iii'iilly, 
liUKi' I'liiiiiei' (2,11 III 2,A cm), lili{|i-e>i(ilnHl\'i', mill 
I'llHi'il liriiji'ClIii'H iiiiihI he iiHi'il, 'i'lie Itiiliiil yiiw Ih nf 
III!' ni'ili'i’ III' 10", |''ni' 11 npiii Hliililliiti'il pinjeellli' 
(I'llllilH nl i'll! I'lilllicfH (ini' I'evnlitlliiii 1 IIiIh yntf ilncH 
lint iliiiiip Hitllleii'iilly In iihhiiic iiti iiiikIi' nl' iiii|iiicl 
rnviii'iilile III III!' riiiicliiitiiiiK III' llic I'liHi', A liii hIhIiI- 
lUi'ii tii'iiji'clile Ih iiini'e HiillHl'iiclnr,\','''" 

lift MinVIMAHY 

Hi'cllnii N,I liiiiilH till' chiipler In IIiiiho IiIi'hm in 
liiiiiil ilitrltiK llic ciiiHiiiK iiiiiiilliN III' NN'iii'iil Will' It, 
'riie iii'nI piiiiHi'III lire cniilroi lievcliipiiienl Hlmnlit he 


MiiIi'I'I'iikhIIiHi Ilf I liiiiNi'li, llliiiiki llll•l<lMllll, HcIiIikmIi r, 
Iliii'kciimli, III till’ liiiftfiiliilliii'Hi'liiiiiKHiiiiHliill, Iliiiiiiixi'levnlK, 

(leriniiiiy, h, \V, I'n’eHin, ,liiiiii yx <lti, ItllA. 


ti jltdIelniiH hlettil n)’ pi'litrlpleH iiiiw known to Im 
e»w»nt,lnl. The pleii iin licludf of the deMiKnei* Im riiiide 
timt the Mimpe of esifmeleil tiiellciil HlttmtloHN ho 
initdo iivtilliihle, 

Mei'llnli 8,2 iIi'hIn with Hynleiim limt Hliihilliie the 
M;iiniiet'’H line nf hIkIiI liy I'emnvlng perttit'lmtioitH 
eitiiNdl liy ith’emfl mntlnii. The tlieety nf the mte* 
HhihlllKi'ii l'’idrelilld H-*! Hyntem Ih hrotiKtht in the point 
Ilf ilediieliiM; the eoinpiele eli'ciilt eipiiitloiiH. The 
(iimllloti-Hlidillliii'il Hperry H-HH Hinlit Im dlHi'iiMMeil 

Hinilhii'ly iiIiIiiiiikIi the elreiilt t'CHpoiiMe eititiitlnii Im 
nlilidiied i'.sperliiii'iilidly mlher tliiiii inmlyllciiily. 
HliililIlKiitliiti ilni"* nnl e.tleiid In itircriifl ftccelerii* 
IlntiH, iind the lime eoiiHtiinlH of fiillnwMip cireiillM 
nniHi he eiii'efnlly eniiHidei'i'd, 

Heellnii M.!| dlHeiiHHCH the iihi' of I’lnliii' In HiipplyhiK 
milniiiiilic hipniH, in i'iiiiM;e inid In heiirint;, In it fire 

.. cnniiiiiier, ('iiiidllloiiH of hwliihilily In Inick- 

liiK are iiientliiiied hrlelly, 

Hi'clInii N, I IIhIh iih new ciinci'tilH (I) the viiriiillnn 
in the hIhIiI piiriiniclei' iih it finielloii nf i'iiiiki', (2) a 
niechiiiilMiii ileHiKiicd In client pavlliilly Hie IniiiHleiit 
iline hi II lend ciiinpnIliiK mIkIiI, HI) Hie iihc nf nlileil 
IrnckhiK on He> line of ,Hln;hl, (4) nil iincllliiry clreiilt 
for li'inl ciinipiitInK hIkIiIh which kIvch a entrecllnii 
Inr liimel eiini'Hi' ciirviil lire I hriiiiidi Hie rale of ehaiine 
of Hie iiliKiilar niiiiiientliiii nf the tili’Ket iihmil the 
KOii, (A) the nieelmnliiiiHoii nf it deeiimtiOHltlen of 
lend Inin iiwn-Hpeeii iillnwinici' nml Iiii'ki'I miitlnii 
itllnwniice, I’liHier Hinn liilo khieiiiiitle niid hiilllHlIe 
defleclIiinH, niid (It) the eIcnieiilH of ii jti'iieriil Ihenry 
of HVHlein reHpoiiHi' In ciiiilrnl iniiveiiiciilH. 

Hecllnii M,A coliHider" iih new IiicIIch (I) Hie iiHe nf 
II llxed iiffHet unii In ii ll«;hler iittiickhiK on a iiiieinK 
ciiniHi', (2) the iiHC Ilf Hill'll an InHlnllnlliin nii n cnl* 
IIhIiiii ci'iirHc iitinck, ami (.'H n|iward harrane lire at 
cloHi' ra!iD:e, 

Nil aei'iiinil wiiH nlveii nf alr-lii-air roekelry or 
alr•llHllr hnnthliiK’ Hee iiiiihI hIhii hink elHewheri' for 
Inl'iirinaHiin mi Kiiliied nial Meiiil-niilded nilHHiicH. 


t’ONFIDKNTIAIi 















(Chapter 9 

FIItK CONTROL FOR AIRBORNF ROCKETS 


•i.l INTHIHUUrnON 

N' rill'. H|niiiK <il IIH li III!' pniKi'tiiH "f* <li<' A|)|(IIimI 
MiiIIh'IiiiiI li'H Piiiicl III ntrlx'i'lrji iMiw liillliih'tl liy ii 
ri'i|iii'wt ri'diii DIvIhIiiii 7, NDHC, I'ur AM l•'n i'(Mi|H>r- 
iiliiiii III till!i|i<vi<|ii|iiniMi< Ilf llii< lii>Ht |iiiKHllil(M'iiin|iiii> 
liiK kIkIiIh fill' riirki'l llrliiK, \vlii>i'i< llii< li’iiii Ixi^l whk 
III III' liili'i'iii'i'ti'il ii>i it|i|il,\'liiK III |iriii-ili'iilillll.\ mill 
iii'iilliililllly III iiiiliii Ilf iliiii*, iiN Ill'll iiM III |l•■••llt'lll•y. 
’rill'll' Ill'll'Miiliiii<i|iii'iii i'i<i|iii'i«Ih fniiii DIvIhIiiii 7 iiml 
fi'iiiii till' Niiv.v fill' iini^Uliiiii'i' ivllli viii'liiiiM iiH|ii'i'ls Ilf 
till' riii'ki't mI^IiIIiim: |iriilili'iii. An ii ii'niiII of iIh'hi' ri>- 
l|lll'l•tl« AMI’V iii'lli'lili'K III IIiIn IIi'IiI fi'll Into tliii'i' 

I'lili'Kiirii'M. 

ilii'i'i' iviiN II Ki'iii'i'iil Mtmly nf ivlml kIkIiHiik 
iiii'lliiHimii'i'fi’iiHlIiii'. I'lii' I'lii'ki'lN, till' I'Hwi'iiiliil iH'iili- 
li'illN IiiviiIvihI III IIiIm i|I|i'm||iiii |iii\'i< In lin wIlli lull- 
Until' fiiriiililiin,'"illliM'k iiiikIi' mill nklil,"llii' 

I'lTi'i'l Ilf wiinl mill liii'Hi'l iiMiliiiii, liiiii tlii'Ki' vmlmiH 
fiii'liirn iill'i'i'l I'lii'li |ii'ii|iiiMi>i| niKlitlllU liii'tliMil, mill 
liiivv IriickliiM;iilTi'clnmill IniilTi'i'li'il liy lliriir' '" 'IVn 
i\.MI’ I'l'lliii'ln ' * i'IiiihIiIi'I' Hl'lll'l'lil linlll'l ln iif till' 
|iriilili'iiii kIvi' fiii'iiiiiliin ri'lMlIiiK III till' i|iiiiiitltii'pi III* 
Vlilvi'il, mill nlliily III niiliil' lll'llill I'mlimn nlKiillll)t 
itii'lImiln. 'I'liln i‘liii|iii'i' In Imni'il liii'^i'ly nil till' inn* 
li'l'llll III till' IIi'mI Ilf llinni' ii'iiiii'ln ' i\ lili'li In i'niin|i|i<ri'i| 
fiiiiilmiii'iiliil In liny fiiliiii' vvnrk I'niii'i'iiii'il ivllli ilin 
ill'\‘i'ln|ill|l'lil Ilf i'iii|I|iI|I|iim: nlKltln fnr I'ni'ki't flllllU. A 
lil'li'f ilinriinniiiii In iii'i'nniili'il lii'i'i' iif llii' |irliii'l|iiil 
liiillinlli' i|i|i<nlliiiin Ini'iilvi'il In llii' |ii‘nlili'nii ti nliiiiill' 
linl li'i'iiliiii'iil nf kliii'iiiiillr li'iiil in kIvi'h; iiinl I'l'i'tiilii 
nf till' i|ili<nl|niin liivnlvi'il III Ilin ill'nlidi nf it I'lilin 
imllliK Mli'i'limilniii urn nnt I'nrtli. 

(SVrnin/, »n\’nriil n|ii'nllln |ii'n|iiiniiln fnr rnt'ki'l nluliln 
wnrn ininln iiinl nliullniM l''ni' i"<mii|iln, ii niimi'- 
IliidliiK liintlinil imliiK llm Mink UM Kyi'ii nl^lit wim 
nliiilii’il;II liiliiliitiirn rnnknl niulil nullml PAHS, 
I'linnlntliiK nf ii ini'i'liiiiilniil iiilillllnii In nil nilliiinli'r 
vvllli nil ninnii'h'iii I'niiiini'tlnii In ii niKlil liniul, wiin 
lirn|)nw»(l " mill wiin ni'limliilnil fiir Innl, A lirlnf 
i|(<nni'l|illnn nf tlin I'liiinintni'lMlIni* nf lliln hIkIiI U kIvi'Ii 


III Hill Dlvlnlnii 7 Hiiniiniiry 'ri'cliiiliiil lii'|ini*td 
AMP iiinn |im‘tli'l|iiiii'i| In llii' iirn^rmii fur Ilin ilc''* 
\'i'ln|iini>llt nf ii /ii/n/'n n//n/»'in 

[ PPSS ),"'■*' ri'linrii'il III Dlvlninii 7 Sililiniiii'.V 
'ri’i'lilili'iil Hi'lini'l; mill nniili' ii'IiiIihI nliiillnn nf limn 
rni'ki'try **'*'' iiinl nf innn liiiinliliiK In llm |irnpii>iiri< nf 

„ III,I,III UK 'rt 1)7 

TIliril, It int'llinil wiin I'ni'niiiliiti'il fnr •ll•tl■rlllllllnK 
wIm'IIii'I' |illnln will! nii' iitti'iii|itliii{ In lly ii illvliijt 
riiiii'ni' III II liii'Ki'l nkitl Imilly I'llniiuli In I'liiinn ii niili- 
nliiiilliil I'l'i'iir III I'lii'ki'l llri'/'l'’nr fiirllii'i' liil'nriini' 
linn I'niii’i'l'IllliK lliln iiinl nllii'l' ili’lnlli'il ijili'nlInlin 
nliulii'il liy AMP, Ilin I'l'tnlnr In ii'fni'rnil In llm ri'|inrln 
llninil In llm l•ll•llnKrll|•lly ill llm ninl nf lliln I’niiiiim. 

(Inn III llm |ii'lin'l|)Ml iiilviiiitiiKi''i nf ..knin mni' 

nimlln In tliiii iin lintivy itiiii nr Klin niiMinl I" irnmlnil In 
rnnknl ilrliiK, niimn llm innnll In Inknii ii|i liy llm 
njnninil Kmmi*' I'nl' nliilillliy, llm I'nl'knln nnliniilnrnil 
Imrn urn nniinlriinlnil vvllli linn linin' llm lull. 'I'lmnn 
till niiihllUnil rni'knln, lirnil fnivviiril frnin iilmriifli 
liHvn linnniim uii lin|uirlinil vvnii|inn nf wiirfurn, Un* 
nminn nf llmlr rnliillvn iinvviinnn iin mi iilri'l'iift vvnii|inli, 
llm iirnlilnin nf linvv limy iniiy Imnl Im iilinnil In nnl 

ynl fully ..I, mill iin vnry niilInfimlni'.V' nniii- 

imllliK niKlil vviin In nnrvinn ill llm ini'liiliiullnn nf 

linnillllinn, ’I'lm pl'nlilniii In nnlinitinrillily ..Iiipll- 

niilnil lliiiii Hull nf iilniliiK liiillnin. In llm Ilml pliinn, 
dim In llm prnnnnnn nf llm lllin, llm rnnknl plnkn lip 
innni nf Iin vninnily in llm illri'i'llnli nf liinlinli nf llm 
iili'plmm In llm nnirnniidliiK ulr iiiiinn; thin niiiy dHTnr 
fmiH mty llxml dlrnnllnii In llm nliplmm liy n nnii- 
nldnrnliln minuinl. Mnrnnvni', In dninrinlim thin dlrnn- 
linn in u dllllniill jnh. Hnnnndly, nsni'pl nl nlinrli 
rmiKnn, llm Ki'iivlty drnp iiiiinl Iin unnniiiilnd fnr; II. 
niiiilm ninny dnurnnn ut !f,IHMI-ln f.lMMI-yd riiHKn. ’I’liln 
ri'ipilrnn nniim (diinnl nr liidlrnnl) kiinwIndKi' nf llm 
rmiKn;'' *' mid I Imrn In nn nhiipin kiinvvii hint ritlimnl. 
fnr linn In 11 IlKhInr pImm vvlilnli kIvi'm llm i'miKi'< A 
I Idl'd I'niinldni'nlliili vvhinh nltnnln llm vvlinln nluii'< 
iinlnr nf llm prnlilnin In Mm li'inimriiliirn nf fim 
liriipi'llniil Ki'idii vvhlnli In di'piiininiit iipnn Ihn Initlid 


CONKIDKNTIAI. 
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mi 


riKK CONTHOI, roil AIlinOKiVM HOCiKi^TS 


Unii|ji't'iitiii>ii OloOu'iiiliit'il b,v I'lmdlfloiiw of ubii'uipi) 
lUif! Im (jITwtntl by tlio iiblbtiln nl witicli Min iili-|)tiitin 
may linvo bncii Inivi'iiim fcti> Kuitin Mine linbuv Mm 
III tai’k, Kliiiilly, Mm |»‘(ijiii(Mli* Itikna iiorinnily two In 
tail ni'i'oiuIh III iwi'li Mm liii'M:i't, My Miln Mum Mm Inr- 
Ki't iniiy liavi' innvcd a I'liiiHidnriililn dlHliiimn l‘l•lldivn 
to Mm nil' iiiuKM, On Mm iiMmi' htiiid, Mltmn i Im iiiiiiniilil* 
Mull dl«|mi'H|(iii aniniinlM In niily ii fmv iiiIIm, mid ulimo 
iinwt iiU'iinlN for H';'i'rid't I'lii'ki'l* iih* iiillmr hiiihII 
liuikH, Ini'ninnlh'i'H, kiiii l•llltdlml•llmllll4, mid niiihII 
Hlii|i|iiiiKi bir l■^'|ll^|)ll* ll vMiiild Im' nl' nii<ul iid- 

viiiiliiiti' liHibliiiii mi imi'iii'iili'miliiMitii nf Mm HiKlilliiK 
iniibli'in. 

'>.2 I'lN M1'4li||,|/KU IKH'.KKTN 

Ibicki'lw 1111' imniiiilly Imlil innli'i' Mm wIiikh nl' llm 


wimiii 7 ' In Mm |irn|mllKnt tninimintnrn In dngmss 
^’lllll■l*lilmlt mill Vf In Mm liidIniMnd lili'Nimnd of Mm 
liuifmliliiK idi'iiimm In yniijM |i'*i' »<Hfniul, TIiiin / dn- 
imndN nil bidimli'd iiIrNfmod lunl in'ntmllmit toinjmi'* 
iilni'i', bill nut on dlvo miglo, Nnnmrioid vidimN of/ 
iirn nlvi'ii In ll ii'|)(ii t* w’lilt'li wo Hindi Iminnftor do- 
Mi'i'llm IIH tim “tiibli'H," 



iib'i'ridl. NVImii lin'd, limy imt'i'lornlo, limroiiKiiiK ilmir 
vol.mily In n nnixiniinn id iiNinilly IMKI In l./MHI f|iH, 
di'imnilliiK iimlnly nn llm ly|H' nl' rnt'kol. Itni'iiliiK 
I him Ini' iniiNl riickolH In nlmnl ii Hoi'niid; ll d<'|miidi< 
KI'I'iiM.v nn llm li'ni|mi'mnii' id Mm |n-n|mllmd, ImliiK 
hIiuI'Ii'I' III bi|(lmi' li'inimi'MlIlh'H. \I'I('|' biniiiiiK. Mm 
l■lM'kol»' nlnn down hkmIii, dim In driiK, 

rim liniimImi'H rniiiinniily tiwd nm\ ni'o tiro h'lifflh 
htiiKrlui'K, 1 'lm rni'kol 1 h NnH|miidi'd lit Iwn pnliilH, 
lind lit'i'onmH fi'oc nflor ll Imih tnivi'lod nn Ini'li ni' Iohh, 
Hliii'o ll l'< nli'ciidy nnu'liiK tlirniiKb Mm idi' idiihn ivIMi 
llm I'olni'ily id llm iilrrriil't, Mm idr imlN nlrniiKly on 
llm IliiN, liiiiiliiK ll Inin Mm wind im >11)1)11 on il Ii'iivoh 
Mm liinimimr If ll In not iili'omly |)i)lnii'il In Mini dlri'o- 
tliiii, AiiKiiliir niiinmninni odi'i'Ii'n Ii Imyniid MiIh 
|)iilnl, Nl) Mint IIh dlri'i'tlnii oHrlllDli'N wIMi di'i'i'i'iiNliiK 
mn|illtndi' iilninl llm dlri'i'tlnn nf Hh voolnr volnoily, 
l''ni HlKlitlliti |imi'|ii)nom, mm nniy imuli'ol iIii'no 
iiHi'illiitiniiH, iii'iii'ldi'ii Mint Dim doti'riiiliii'H limb’i)Vi'r> 
nil olTi'i'l Dll llm Ki'imnil dlii'i'llini nf Mm |iiiMi 'I’IiIn 

... by dolInliiK mi y/MiW /mmi’/m' Ino, 

idling wlili'li Mm I'lmkol In NiilitiiiNi'd In Nlni'l niil. 

'J.8.1 'riu« KtriM'livi* l.liio 

I'lm I'lTi i'llvo liinimimr Him In n lino it ooi'iidn friio- 
Mnii / nf Mm wiiy fi'iiin llm liiniii'lmi' lino (Mm Him id 
llm rnokot nl tlrliiKl In llm volni-lly voolni' h'lnMvo In 
llm nil' nniHH nf Mm iiii'|ilinio lirliiK llm inokol, 

'I'lm vnlim id / In oiiniiiinniy Imtwooii U,N mid H IM). 
I'lir llm rt-lii. IIVAH rimkol innl in llm vortioid |ilnno, 
/ Ih kIvi'ii niiiniudiimloly by llm fnmniln 

2 MM) 4 113,37’ 

J • I .Hi *» - , (I) 


l''ini in; I. KiTi'i'lK'i'liniyi'liHi'H im., 

I III’/ fiii'ini' In llm liili'i'id iiliiim imod lint i'i|niil Mm 
I'lioliii'ln Mm voi't|i'nl|)liini', blit |ii‘iibnbly U oIiiho In It. 
.\oi’i)ii||nn;l,N', IlmolTi'i'l iifHkld (ninllnn|mi'|n>iidlonlnr 
In Mm |ilmm id Hyonimli'y id llm niromfl) Ih Iiii- 
pni'lH.il; HIIPIIDNO, Ini' oMimpIo, Mint Mm volnoily 
voolnr Ilf Mm iili'oi'iifl pnIntH 2l) iiiIIn In Mm rlulil nt Hh 
plmm Ilf HyiHiimli'.v. Tlion Mm I'nokot will turn 311/ 
iiiIIn Inin Mm wind. If Mm liiinol woro Ihod mid If Mm 
pinim id Hyiniiioli'y id Mm nlronifi onntiilimd Mm 
Ini'Kol, MiIh wiiiild loud In nil oii'iii' nf iiiIIh, wliioli 
Ih of Mm nriloi' of |H iiiIIh, 

I Im piirpifm nf iIoIIiiIiik tin olToollvo liiniiolmr lino 
mid Mm/ liiolur In MiIn; In imi iiindyNlH Mio offootivo 
liinnolioi' Him In tiikon im Mm Initlid dlroollnn nf Mm 
liiiji'olni'y. A kniiwIoilKo nf MiIn olToollvo lliltliil diroo- 

'l"ii In I .. In pi rnill llm ilotoi'iniiintliiii nf Mm 

iniiinior nf II.vIdk tlio liinimliliiK iilronift wliloli will bo 
iiidnI llkoly III ni'lilovo n lilt. 

II n !nn>{ li!ni!olioi’ (mil nr Inbo) worn iiHod, nr If 
Mm rni'kol pinpi'llniit woro fiiHlor biiriiliid,/Wnidd bo 
Hnnillor, I'nrn biinib,/ ■> |, l''iirii niimldtmiiiin Iniilot, 

I lio liillliil volnoily Ilf dopiirinro In I lio voolnr roNnlbinl 
nf tlio volnoily nf Mio iilrpliino imliiiK in llm limtiin- 
tnnoiiiiM dlroollnn n| innlluii iind llm volnoily pi'n-* 

vidod by Mm ... nlniid llm bnro nxln 

(liinni'lior lino); I Huh/In nlitniniililo frntii 11 voolnr din- 

Ki'iini. 

III Mm OMHO Ilf moki'lH, Mio olToollvo Iniiiiolmr lino 
kIvoh IIH IImolTooMvolnIMiil dlroollnn Ilf Mm triijoiilnry. 
'I’lm Iriijoolury HhoH', roliitlvo In Hh olTooMvn iiiltliil 
dlroollnn, Ih limn (ilvon by Mm niiHininr nmvlly drnp 
ninl Mum nf HIglil, wliloli wo nnw dlHOiiHH. 


('ONFII)lCN'riAb 





f.s.a The/tiinulHp I) 

the 'riitm of Flight r. * 

h H,om,kotlu,.| IlH full vmIuHi.v „( ,|.« «h,rl. it 
NOIlId I, II,MV H|)|)|„.v|„„i|,.|y ,1 jmnilHlII,. |,,,||,, H,„| 

I mli.>i- <llm.(l|in to i|,m ,v,hiI<I I... 

m .' V^ 'll" dni" tl... ro.-knl |,.„| 

IIIu-l.'il to loiy KlvMi, poini, i,,.,,,.,, , 

*<’ ""‘I P"l'.'lA.-//,r. llou..v..r,llu..|,Mv .plnTof 



'll" riM ki-l ill i|„. (I,.Hi, „f itH |,.|H It 

"-'•'‘i";‘;"'i'-i''‘'m."":i. iii^.. poll. 

''ll''" Pli'kii 'IP MI""<I III.. Hom.MvIo.l .lou„M,„.,| 

II"". Il"; ii"l i"H(ll ,Hi|,„i Him drop |h „ ,.M,.|„iii 
"""'ll"' ^ IIIOCM tliiiK (liM uHim-m MIOOOMI /<„■. Moll, 
iimMiiiiIn //„ mill //, mv approvlooiloly proporll.»ml 

II flic «'0|.(||M o| Him HIvm „|,«!m y i',.,,,,, 

• 111 " I'irMMf VM laoiiMliMr .IICMMII.MI III Him 
I' l'""’. ... 'M' limy wrllM 

*■ 1.1,1 -t .l|/')MOHy III IhIIh, CJ) 

iii^ II Unoil iippn.vliiiiiUoii, m|„.|„ ,|„ iiihI .|| ... 

i-i.ii ., i;".;'ii"Wi. llv,^||..|,,lHM|„„„ ,;„iiK,.ii:i 
■ ' " I" "'ll« Pi'i' llioiiHiiml yard.; lli.-y d.-pMiid 

... -"i H'- p..ip"Ii..mi iMm. 

Hci'iiiim' of (liM hIim, hpmmiI III Him hIioI of liiii iiiiiK, 
III" Hill" III (IIkIh 

linipnrllonid to Him ihmum |„,| |„ mmiiimi. ,i moiinIhih 

li r !mI?| I l""M"i' liu.KMN, mI.mii 

lii""|i""d liimdloddomi iwdii, HiMliioMof IliKlil in 

iHi|irii\liiiiilMlyp|.,,p,,rHoiiidlof|,Mi-,ii,KM. ,\o,o,dn,H,. 
I""''ll<iii III rim«.- wlHi roMlIlMiMiila dMpMiidli.iHllKlKlv 
nu.iwnNpM,n|«lm,.H to wiHdiil), I HMM,." ' 

rviitiiMi'lMid vidiKiN of griivily dro|t „f f,,|| 

‘r'Vmi "f ''l'^••l"|'.”* At! 

mi.'In,, HhI ml';' *■ ... 

PIIH li IW HK) mllHj Ij, 7 hmm, hii'iniilim r„|. 


'Ii"w' <|iiitiiH(|,.H 111 turiiw of rung,, *„ i,irg„t, i,„p,iot, 
illvn Hiigli, (iiiniHod In Hn, i-iiw of tinui of fiiglil), ai,- 
np""d of laiiiiMldiig idrpIniiM and propMlIiini tumiior. 
iiliiro iiro hviiIIiiIiIm,"' ' 

Avernffe iinil IiiMlMtitiineoiiM 
ProJiTtlle SiHmln 

rim i’ |- of,(,dn,<d liy dh'ldln« Hn, 

riiiigo r li^ llm IliiiM of Ilig|,| /„ Homn viiliii-a of V for 
III!' rt-lri. ||\ AH, at an own hpmmiI of ;IIK) knolm and a 
l"'"l•"ll'|||| l^■lllpMrall||o of 711 F, arn in, follows, 
r Ml I,INN, l.ftlNI a,INNl ;,,IHNI I.INNl yi| 

I’ ftIHI niM ft,I, ft„a OKI y,| w.„ 

TIiiin rttMl yd p,.,. hmm Ih a good roiiiid viiIiim, Ai lownr 
(|•|||pMralllrMH, ll takon loiigi.r for Him rorkrl to linrn 

l'l''l< lip IlH iiiavli,„iiii HP.. Iimiimm Him 

.I Him itVMriigM hpmmiIh urn 

.V ('ori„iilii ttivlng rooKlily Him varlaHoii of V „|Hi 
'll" pliiiiM H idrHpMMd r,„ In kiioln or r ji, varila pnr 

I •• AHH f 11, ^ ^ __ 

TIim mirliiHoi, ulHi propMlIan, iMiiipMinlorM N not 
I'liK". iiiid no, wortii Inking an'oinit of, MoiiHldMiliiK 
Him in,iMMnriiM,\. alrniidy proHMiit. 

Till- i'/Mft,i/Pim.,mH ,,r,>J,vlitr s,,vnl, for liMtanMo at 
• >» .PIHkllolH, / «. 7,1 f, in linn y,| p,,,. ^,,,1 ftOI, y,| 

I'liiKM. rtirj y,| PM,. HO,, ai 2,(MMI y.l .aiigM, and 11)1) vd 
liMrHMMiii l,l«),) yd I'liiiKM, 

" “ ' lHM|M>rMioii 

'I'll" diHpMrHion of MM,mil roMki-lH alioii, lliMir iivi-i- 

IIK" linHlllon (all liMlng llrod i.ndMr Him ... 

'll""liH) Ih only a ,'mm hiIIh, 'I'Iim radiiiH of H,,. An „m|. 

""Ill roiiM nia.v Iim of Him ordMr of 7 a,||,H, 

" I Ai'IHOIh W AtlC VMi'KCTM 

If «lll 111- iiHHiiiiiMd Him, Him linnii-liinK iiIrMrafl Ih a 
HhIiM pliniM, I nlMH^ oHimi wImm Hpi-Mllli'd mil,w will Iim 

... "i"l riidlaiiH, l,,iM riidlaii U mi, mil to 

IIIIM lllOIIHIIIIll iiiIIm, 


" I.I .NkhI, Angle of Allnek, Dive 
AiigUs Ollier AiinieM 

JK-t V* la, Him vm,.(o,. vmIomMv I'Mlidlvt, ,o (In, „|r 
niiiHH of Him idiMridl iH nil iiiKlaiit. Wn In-Mak v* Into 

CONKIDKN'I’IAI, 


12S 


yntli f;0!\TO«H, li'OH HfX^KKTMl 


tWM.«rnp.,n,nU«j ,r m m ,^tm. Hri, U,„ 

auintfi mill V, iterimxht'uUu' thmvhi 

W* «s y .j. 

Tl..' v.M.|o.‘ V. h tlw M w,. II,„ |,.,,„ 

i,v I||(. inHKt!|M„|,. ,i „f ||,„ y,y 

,.|H „.tmili|y ,m|(ihI ||„. H,,,I.-, „f i],,, 

^ < I'M V.. Hill..,.I h Hiimil (•niii|,i,|.,.,| i„||„, 

Ifi tlH- plHK.. Ui MyinniHi'v ..f ll... „h.,.,„f| ||,„,,.,, 
'fl"‘''fl.Mi III 'y|||,.|, ||„, 

IH'licIlllIK, ||||„ (lire,'ll,Ml Ih klMUMI „M ||„. 

"«• .i«i..n. i^ 

n 0 Hy II till,. Ml h-i,.,.,|„ 

"I till- iilirnill, W,. iiNMiMii,. f,,,. mIiii|)||,.||v i|,„| ip',. 
liuliirlH-i' ll,,.. ,|m|,„„ 

NIOH. II IIm.M. ||n..M ,||ir,.,. Mp|,r,.,.|„|,|y. 

n'ljU-llll.'lllHIIM.Ul M.iMlyHlH,,,,, UlllM,„n|.| h,. IMH.I..,') 

I"' om//r o/tMid- Ih III,. MiiKl,. I|,„ 

"" l'» flu' Ill^n■/|||•H V(.|,M'|ly v In Iih |,|„i,., „f „v,„. 
"I|> Wo iKlupl !|„. ,.„|)V,.„||„„ i„ 

'I'*'' <"i hiikIi. Ill ||„, ,.|,m.|,«|h,. ,,„H||iv„ 

Hi I" (III- iiiikIi.h „ „,„|/„ |„ 

IHItl III.. nlll(.|' |||t|i,.,||,.,| ,||||^|,.„ ,„„|||y,, 

yn|||-o-Mli.Kll lHmi|,.„|, H-UIh. I 
l•"^ll!"ll(lll l.l lll|.|||||||j„ II,,,. If ll,,,,,. 

"'■"IK. I III' I.l(rnin (In h|,.„.I,v lIlKhn ^nnl.l n,.n',. 

<' •||"•^ll(lllll-ly iiImiik 11 l(y|.Mlli..ih,| |i,„. p, j,^ 

III 'IiIh IIiii- Ih .. 11 II...I IP,, t,r„ lit; i,,„ .p,,„ 

* 11 " Nil Hill. U 1,1 HMini.iinKl.. ..„fr..ni iP'..<tnlinn lln«. 
<<!'|iviMP..,Piinn. III,., in ll... (Ik,,,,.. i^ 

Dll.. 1(1 III,, liillii.'n..., .if Hii.vily, IP,, ilini i ,|p,,.,,. 

'i'l" y iif HMi.n. iniKl.. ,r - P,.|„„ iP,.«,.M,|ir, 

... ... i""- 

""•""'I 'll" 'Uliliir,. „f IP,. ,ip.H|M.,..li il Ih „i„„ 
I'liipiii'l .Mini IM „ - „„ ,||, („ „ 

1. - H l.i v,.|.H..|y (,l■,.p„|.||M„„| |„ .1,,. 

" '«l""•| , I In. ii|ipi„|,|.|„|,. H|„.,.,| I,,.,.,. Ih ip,. ,.(T,.,.|p.„ 
"l'■yp""| ,|..|H.n,||i,K Mil IP.. ,|,.„Hiiv ,.f |P„ „p, 

'"'I' llll■Hp,.,.,l, |., Tl„. ..I „...|..|. r,.,.|H 

li"';fliiiti |.,H,. V, Ih ..|,ll...| III,. in,hmlv,l„hH,md, 

I" '""i.il.v liiMlm.iiliillllKlil,«,.,,n,y«.li..,ip,.,,,f,,,,, 



l'’<ir (illlfii.lnH h InHH (,lmn 11,(KM) ft, Uni i-fibUnii bo- 

tH'<>..ii ln.||..|i(,„| a||.H|,w„| an,I |,|.no nl|.MpiH..| p |m 

11,/U . p I «XI.MA^ 

wlwn A Ih in..uHi,|.,..l In f,.,.|, Tim I,mIIwU,i,| ali'Hpw,.| 
IH P'HH Miiui lliM ||.||,1 li,.,.,tiiH,i Uni Iilr pr.!HHii|.i) Ih i*,.. 
(Iiiml Py nlillii.ln, 


HMItGNTAI. 

ItRO LIAT LINt 

rLWMT DI*WeTlON,ji 
'*JJ“TlVt LAMHIOWII 

TMAUAT DiRIOTlON 

I'’|||| ..H ;i, /\|,«I,.H M«H,„.(«n.,| Hid, |,„,|,„| (n,j,„.|„ry, 

H||. '"ytf Ih III.. iiiikI" fi'nii. Him p,•|•|K,|nl||| 
•' I ll" III IliKlil, Tin. u„„lr > Mf ll... i„,.k..| Ih 

liiH, '*"’*"’''‘*""'''''"'li"WT..|.Uvi.|,iiin,.Pi.|. 

Ill n Hli.n.ly |.||,iil. nr ,||v,., „nl,v U„. .•ninpMin.nl,/ ....h 

i" if/"' ";''I"'"'* ... H'.-iIiiiph Hiini.. iiiikI,. 

i| ITi.|'(.nl Innii A hIiiiiiIiI Pi. iih..i| p,.r..; p |h i||||i|.n|| 

.. "III" M„kI" (ilH IlMHl, P„| III,. 

"ill |■"HllllH NVMIlIll pniPllPly |,M| ,|i(T„,. Py v,.,,y , 

I III" iilriiliini. Ih n.iHiiiK up .m .Imuii, i|i,.r,. in ..|.|itrl|M 

..i'"ii" ... 

" Kill iMilli lMP,.|nk,.n ll•lM,n..„,||.l, li ft U IP,. rinlliiH 
"• I'liiTiiliii... Ill III,. IIIkPi iMiip, a,|,| ^ « ,i^/,ii 1^ 

'I . lIlKlil imlli, ll. Hill,.,. 

0 «• ,. ft, 


Mv 


u 


/.0 


M) 


I liiiH, III K,.|i,.nil, 1 / In ..,|nnll.iii (P) hP.ihIiI P,, ,■,.,,|a,.„|| 
I'Vf/iMiHA ~ nv, ^’nl■Ul..r,HPM,.|||,.|||'| r,..|iilr,.,|nii iP.i 
"I'l'l'"'" Im |ll•.||•..l•ll„lnll III iiH wi.IkPi ir, ft Ih ,,rM|,M|.. 
..I'" » . Il"iii'""i|nnl|,iii (U) iiMW l.i.,.Mn„.H 


'» * .»ll g ( 1 / "IIH A - ivd, ft ». ft'U' 


(ft) 


.* “ .»,( - 

«lii.ri. fi, il„. n(.,.,i|,.rHiPiii .In,. |„ «;mv|lv, Ih Ml7 vil 

1.1*.. I 

ir:;:,......... 


(‘ONKHJKNTIAI, 


'vlii.ri.ft' iHii ..MiiHlaiil, TlilHr,.|a||MM Ih lli,.,Pft„./l'„nfffti 
/•MM.nft., Ui.i nlliiMk uiikI" a li,.Pin ||i,i iiiikIo ri-.iin IP,, 
iliilimi Iliii. In III,. HIkIiI llii,., 

OliHMi.v,, lliiii «i. Ill',, milly liil,.rf.Hl(.<l In ip,. ..IT,.,., 
livi. Ill H,.k miikIm ,if III,. r,i,.k,.|, IP,, un«lM |V„n, |||„ 

W. "(".ft '",' 1 '/’ llin. nf tin. r,H.kr.|„ 

(ft) (, ,/ft „„ (unl ft (iraimi// ihumuhmil fur the 

tmimuhr phur mui rurkrt by i,Hpi.rlnn,»ia| IIUngH 



4KHOI>YNAIUI(; AHPKOTN 
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Typii'iil Vttliios 1(11'(I fljthU'i' |iliuii»iii'e(«u ■» ~4nniilH 
iiik! h 7fi ,vtl. 

W<» imiy I'dwi'ltii (>11111111(111 (fl) hy hhIuk Mki i'i>l(t- 
lioii n ^ — S \vlil((|i Im ((|i>iu‘ fi'dni FIkiii'i) a, 'ri»(>ii 
W(> olilalii 

(>*>•, 

0 + (fr « « 4- (* , (to 

WllCI'd 

, 1»(/('IW« 

(* - Oil + li • (7) 

'ri((> lime ('(»ii«f((iit 

,,, 

/ •* U 

i(f ('(|imll(iii (ID Ih (iC iIic (iidi.r ,if 0,5 hcc, xiucc h ^ 75 
yd (iikI c v i'i 150 yd |l(•('ra•(•, 


Tlir l,8ao II), c « aifi fnpit • ,100 kiuOx * 507 
ft pci* M!)', p m 0,(XJ3I idlIgH pOI' Cl*) (!)(<«(! givf), iwliig 
f/ i'{3.2 ft |5((1' WD'*, 

2;«>,(XK) 

i.xao + .'W.ioo ' 

'I'liiiH llio HIkIiI (llm'lloti iippi'oiudiOH tliu l.hriiHt (llroo- 
lion very (dowly; It wniild tako 7 hoc I'oi' It to go six* 
IcnlliMof ilio way froiii iiiiy Initial dlrcollon, iiKaiiitiIng 
till' tlii'iiMl (llroi'iloii lii'ld ll.vi'd, Hlalml in otlini' woiila, 
Hiiy Hki)} fhr (iliiiw i/io// how (limiiiiirnrH wri/ Momlu, 
iiiili'HM II U I'liiidniilcd liy cliiingliig I lie lunik lo liring 
lli(> tllglit inilli ai'iiiind. 

The liilci'id inolloii of tlic idi’ci'iift 'vlicii llici'o In 
Iniiik liiil 11(1 Nkld liMN lii<(<n Nliidiixl ''' lint will nut lii! 
(‘iiiinIiIi'I'i'iI l|(•^(l, 


•(■'I.:' M<>m|iuiim(> of Kii|glil Angle 4> 

In 4i New Fixed IMreetion 
of Diiliini IJiie 

Hii|i|iiimi' IIiiiI die |ii|(il |iiiIIh IIic imimc iiI IIiii nii- 
cnd'l (Ip (ir (liiwn inilll a llxcd hIkIiI Im on llic Inrgcl 
mill I lien IiiiI(|n il llicrc, He will I lien H y wo on In ki'('(i 
ieoiiNliint iifler II eerlinn inHiinil, In lldweawit eipm* 
lion (0) linplli'N tliiil Hie llltdil imili leiidn lowiinl Hie 
llniil (lli'oelloli 


(/(••i f ,« 

and inovcH Nlv-leiillin of Hie way fidoi llx iidliiil in 
fllliil dli'eel II III In '/' w(ie, wliiee f ' •• II, I iippi'ns'iliiiileU', 
II llie pliiiie In iiiiiikeii, llie iilliiek iiligle fnininlii 
ei|iiiiHon (5) iimy He iipplled In Hie plniie of wyni 
inelry oi Hie idi'endl, exeepl Hiiil (/ con A iiiiihI In* 

.. I f'.V f/ CON A eoN d, if a In Hie iingie of Iniiik 

(iiieiiNiiicd iilioiil Hie IIii'iinI hsIn), 

Now eoiiHldei' iiioHiiii in llie liileriil fiiiilie, IIihI 
iiNNiiiiiliig (lie pliiiio In nol liinikeil Iml In pei'InipH 
Hklildiiig. II (lie illglil line In nol In llie plniie ol NVin> 
iiK'lry, (here will he n ei‘oNM>\\ hnl I'ocee, lending (0 
Id’llig II liiiek, II t/i iiliii A now ih'iiole inigleN In (lie 
liilemi piiiiie from 11 lived direelioii In Ihe tllglil 
(llrei'Hoii mill In (he ihiliiiii line, reNpeellvely, It niiiv 
lie hIiowii (hilt 

'/"(A i 0 •» A, (H) 

(he (liiKi eoiiNliinl V III iIiIn enNi' hehig, iit Ii'iinI for 
inoHon III a liorliinnlnl iilinie wilhont liankliig, 


H'l'V 
-I- 0,ape“.S 


Here 'I'hr In (he (hrii«t, p (he iilr deiiHlly, anil N Ihe 
whig area, Knr (lie I’-(71), for esainple, id 5,0(K) ft 
iillltiide, wn may lake II' « 11,000 Ih, S - !((M( ft®. 


e.ii.a 'I'riieking with h Fixed SIglil 

’I'he proldein of Iraeking may he Innkeil iil from 
lao (ioIiiIn of \'|ewi (I) How widl ean (he pilot 
keep Ihe wighi line eii Hie liirgel ? (2) llnw well eiiil 
he kix')i Hie IllghI illreelloli (or heller, Ihe elTeetlve 
liiiinelier dlreellon) where re(piii'ed',' Ifapi'ifeel eiiiii- 
pilHlig NighI were iini'iI, Nolvlng (I) wnnld Nolve (2), 
Al Hie prcNeni Ihne, wlghlN do iml eorreel for Nkld, 
Hioiigli lliey nniy eorreel for iiionI of Hie iHlaek angle; 
Il In llierel'ori' iieeeNNiiry for Hie pilot, on far iin poN* 
nIIiIi', lo iH'olil Nklddliig. In iiiiiiia' eiiNi'N, wind mid 
largel inolhai are iiol eorreeled I'ori Ihe pilot may 
iinike (lartliil eorreetloii Ii.a' polnihig IiIn Night al Nome 
Ollier peliil thiiii Hie largel, ThU prcldem In not one 
of Iriiekliig eoiiipnlhtg Night iiaiy have a Night line 
« hleh iiiovcN reliiHve lo He> alrplinn< In a manner He* 
pendeni on viiiIoiin InpitlN, In parlleiiliir, on Ihe 
nninnei In wideli the phiiie In liehig llown. The prnh' 
leni ol Irnekhig ean then only he Niinlied when HiIn 
N ight line iiioHoii In kiiowiii Here, we nIiiiII eiiiiNider 
only Ihe prohieiii of lioldhig a lived Niglil on Hie liir- 
gel, and (IIni'Iinn hrielly the elTeel on Ihn IllghI |iath. 

HiippoNO IIi'nI Hail Hie lived Night In appl'iivlliialely 
along Hie lliniNl iivIn. (!iiiiNidi'r what naiHoii of Hie 
Night line will ri'Niilt from viirhaiN inanlpnlalloiiN of 
Hienlrplane eiaitnilN. Moving Ihn Ntlek Iniek or for* 
will'd will ralNo or lower the iioNe, iIiiin raiNhig or 
lowering Ihe algid line; tliiia Hie pilot Iiiih eiiNy eoid rnl 
over lip and down iiKiHiinN. Hhnilarly, iiNe of the 
rndder w ill move the algid llni' lo right nr h'l't, How¬ 
ever, IIiIn will nol reaiih In a eoordhialed (iirii, lait 
will Iniriidnee akld. If the pllnl Neea that Hie target In 
• o the right of ( he alghl line, for liiNliinee, the pro|M'r 
way of la'lnglng thi' Night line over - and the (inly 
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(iOlMTHOt. W»H AIKHOIIWM IIOOKISW 


Hiiy t.f l.rhigliiK III!' HiKlif .llro..||..n liil)* ngn^mmif 
witli IlfC! wlglit lino Ik ()) Imiik, iikIiik (Iio I'lnliior tu 
llio hull ooiilon-il, limt Ik, koop ttio ron-o 
III Mil' iihnin tif K.viiiinoti'y. Tlion llm llfl voolor, in- 
kIoikI I.r lioliiK voi'lloitlly i,|), will linvo ii oinu|HMii'n<. 
t" I ho rl«lil , iukI Mio itli'iilaiio will kIjiH InniiiiK Pi 
Mio lixhl, ftt Mio prniioi* mio, 

iiiii'kliiK 111 iixliiiiilh Ik Miiik ii iimi'o <'iini|i||oii)oil 
lii'ni'oiliii'n Mum IrnokliiH; In oloviiMoii, llowovrr, for 
ooiiiiidl lillolKilioojioniMiiMHiioiHloil III l•lllllnliii|lKMlo 
liliilio 1110 uliiioKl iiiiImiiihIIo. Hoi'iiIIIiik Mio roKiiltK of 
llio iii'oi'oilliiK nooMoIi, wo imiy hiiiii igp folhiWK, 

A iilloi o'lii irnok ii Krmiinl (ingol folHy woll, If Mio 
kIrIiI lino Ik holil olon,. i,, i||„ „(• 

koooiiiIk, Mio I|Iu;IiI (llroolloii, In oloviitloii, will illlTor 
fi'iiiii Mil- nIkIiI lino liy not l oiy niitoh moi'o Mniii Mio 

Klotniy Kioto iiiiMok niiulo If llio iilr|i|i,iio Iiok Ii.. 

llowii lory I'orofiilly ko Mini no koMoiik Kkiil Inm on- 
loroil, llio HIkIii i||n.niloii Ik oIoko Io Mio kIkIiI iHroo- 
Mon In iiKliniilln 

On n riilin ihiy, IIiohIkIiI liiiooiiii liohoM on n IimkoI 
Io wiililn ;i Id A iiiIIk. On u r(iiiith ilny, or ninior hinl 
I'oinlllloiiN (lor liiNlniii'o, in ion kIoo|i ii ilivo or nt too 
Kii'iil iilrK(ioo(|), llio kIkIiI lliio limy wiivor III to 'ill 

iiillKl'roinMioiMr«oi, .....Ihy 

nkl'l iKlIkoly looNrooil Miomo IlKiiroH Ik iioi yol kinovn, 
liiil KooiiiK vor> ih'oIiiiIiIo. 

Mii|i|ioko no\l llnil Mio |illol Ik Irnokinu olMi ii lUoil 

(lo|iroKKO(| kIhIiI, If, for oviiiii|ilo, Mioii- Ik ... 

liiildliiK llio kIkIiI lino III (ho iiliino of Kvniiiioiry liolow 
Mio iliiiiiiii lino liy ilio roitoiroil ninoiiiit of uriiylly 
'lro|i for II rorkol, MiokIkIiI IooIk llkon ll\oi| iloproKKod 
kIhIiI iik fur mk Irnrklnii: Ik ronooinoil, Tho iIIkoiikkIoii 
iilioyo ii|i|i||oN to llio iKOKonl oiiko, «llh oiio liii|iortiint 
oliiinijo! II Mio |iI|oI iiIkIiok Io nioi'o llio kIkIiI Ifno Io 
Mio I'IkIiI, lor o\iiin|ilo, lonl liciiro IniiikK to Mio riitlil, 

Mil' liiiiiioilliilo roKiill Ik Io ('iirr,\ Mio k|j);|iI ||||,< |n t||,, 
wroiKt illroolliiii, 1 , 1 -,, to Mio loll, I'or Mio iilr|iiiMio 
(oikIn III roll ii|i|iro\liniiloly nlioiil lln- ihriiKi dlroo- 
Mon, imil Mil- kIuIiI lino, IioIuk Imlow IIiIk illroi-tloii, i 
inovoK in II illroolloii o|i|i(ikIIo Io tho liln-oMoii of 
I'liiikliiK. Tho iiiiiKiiiiinlo of MiIk oll'i-ol Iiiik Iiooii 

Kliiilloi|,"i Tho I lino l„ (hill It InkoK for lln- kIkIiI linn * 

III fjol iiiiok Io IIk KliirlliiK iioint Ik linlii-iitml hy ilm 

liihio tjlvoii Ill-low,'"' Tho iiKKiniioil i-oinlltloiiK iiro i 

I' « Mill yil iii-r Ki'o, T ^ 711 p, ,||vo imttio noro mill 1 
A-ln. Ih'AII rookof, 

h , 

'' (iitili'nllliiilli- viiIih-k) 
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I ilioni (im two MiiiigK wlihih ftltor Mmsf vnliios 
I Hoinnwhiit, h'li-Kt, tlio |iro|inr loaM frnm tho ihiMim or 
N tliniKt linn to tlin Might linn (Ilffoi-M from X, by /«, n 
• lining Mm iitl link aiigln,- n Ik gi'iinriilly nngal lvo, whioh 
I wiiihl rndiinn tho valiioN of In alinvo, Nnxt, if a firing 
I coiirMi- Ik lining folliiwrol {l,n, a notirKn Miinh that a 
ronkol rnliiiMoil at any InKtaiit will hit thn targut), 

1 Mm iilriiliiim’K ooiii-Mn Ik niim'il downward, whinh Inw 
Mh' I'lTnot of rodnnhig thn lift A; tlilH would InorniiMO 
Min valnoKiifMoinnwhiit, At any rato, It laknMagiiniJ 
rnii-llon of II Koooiiil for tho Might Him in i-omii liank 
Io whom li MliirliHl from and got going In thn right 
dimolioii, whh-h inoaiiM I hut trin-kliig l•lnllnlt lin 
I'liKy III iimIiiiiiMi, 

'I’lin aliovi- dlKi-iiKKloii aKMiinind Mint Min turn wiik 
| iorf(-olly ooordlinilod Io avolil Kkid, and Unit Min 
idain- wiiK hmikod Miahli'iily. Il Khoiild lini-loarln anv 
niKo that Mio |iIIoI'k |irolitoiii of liriiigliig thn Might 
lino whom tm wImIiokH and at Mm Kamo Minn of avokl- 
log KkId Ik far froai i-aKy. 

WIn-n Mm iilr|itaim In hmiknil to Min right liy Mm 
anionnl (1, iho load X In nlovalloii lioofiinoN a load X 
i-oK a In olovuMoii and X kIii (i In axhiiiiMi. TIiIk tiolpN 
lako oiirn of axlinnih largot iiioMoii.'" 

" ‘ AIMI.NM IMlOllhKM 

Tho hwl Ik Mm- diKpInroini-nt from Iho dnlinn lino 
Io that lino of Klghl whirh Ik iiiokI fikoly |o nrhiovn a 
111! on Mm- largi-l, Tim loud Ik i'oin|iiinndod of foin- 

i-Ioiiii-iiIk; 

... from Mm datum Ihtn Io llin 

olTonllvo laitiM-hor diri-i-lloii, /„, 

‘i. Till- gravily drop X„, 
d. 'I’lio pariiliiiN oorrorlioii. 

I Tho kliM-mallr load, Mint Ik, Mm dlMphii-oim-nt 
widoh Ik iioni-KKiiry Io i-mnpi-iiKalo for Mm largi-l mil¬ 
lion n-iiilivo to tin- iilr iiiiikk. 

Wn Khali roiiHldonmw Mm h-ad In Mm piano of Kym- 
inolry of Mio iiln-rnfl, 

'<-•-1 Ia'iuI ill WrllfHl I»Ihihi 

NVo HitppoMn Mud Mm Imiiinhliig iilrni'iift Ik Hying 
wlllimit Imiik; mid wn ruiiKhlnr Mm Iniid In Mm pimin 
nf K.ymmniry of Mm idroraft, wlilnli Is vnrih-ah 
Wn havn idmady illsi-UKsod In Honlhin H.'i, 1 tim 
ndiilrllmlhm .f(» lo Ilin Innil which is dim In thn iIIk- 
plimninniit frmii Mm datum Him tii Urn nlTnntlvn 
lanimhni* linn. Wn hiivn idmi dist-iiNMnd In tinnlhm 0,2,2 
Mm nonti'llailhm X„ to Mm h'ail dun in gmvll.y drop. 


(T)N1.'I|)|.JNTIAI, 


AlMmu 


Hi,H ell,y «pmkinK tlin gmvil.v ilnip hIiikiIiI Iw 
piltiHl for tlin riitiKi' /f to llio puHltlon iif llin Inrunt iil 
impiirt I'iiIIhm' iIkui tlir ihhkp r lo llio piwltloo of lfi« 
tiirgot (It flrlnn (wo Hod Inn O. l.il lioliov), 

Tho |i(uullu.x rorroctioii Im of tlio oi'ilor of 

2 ,, aiMK) „ 

nnlinni -> iiiIIn , 
r i< 

whoro r \h llio mngo to llio liirnol In .vih'iIm, 'I'IiU Ih duo 
III till* fiiol lliiil llio xlulil Ik iiliiiiil 2 yil iiliovo llio 
riH'kol, liuinolior, ho Hint tlio hIkIiI lino iiiiihI Iio 
piiliiloil iliovii nil 0x1 I'll iuikIo 2 r riiillnnH, hh Ih oloiir 



fi'oin I'‘litiiro I. 'I'lniH In ilio oiiw nf no ivlinl or liirnol 
mot loll tlio I'oriinilii for total load k Ih 

A - 4 /.. + '“J ■ 

Wlion oliid or liii'Kot motion Ih |iroHont, llio kliioimillo 
load Aa iiiiihI Iio addod lo IIiIh o.vpI'onhIoii lo nliliiln 
till' total load X. 

n, t.2 KIikmiimHi' Lriui In Vorllml 
IMiiih' 

Wo hIiiiII Mn|i|inHo that tlio air iiiiihh ooiilaliiliiii; llio 
Irajoolory of tlio rookd iiiovoh wIiIi o ooiiHlmil vo- 
loolly. Wo ooiiHldor all voIooIiIoh rolalho to iIiIh air 
iiHiHH rallior tliiiii rolallvo to tliooarlli 'I'lio roiiHon for 
IIiIh Ih that tlio liolaii'lor of tlio rookol Ih dolorniiiiod 
liy llio air iiiiihh, WIiiiI llio oarlli Ih iIoIiik rolallvo In 
llio air IIIIIHH or tlio tui'Kot or tlio IiiiiiioIiIiik alroraft 
dooH not. oiitor into ilio proidoni, 

Wo iloiiiito llio larud voloolly liy r. (If llio larnol 
liappoiiH lo ho llxod rolallvo to I ho oarlli, r, U llio 
wind voloolly, oppiiHitoly diroolod. In nil oiihoh o, Im 
lo ho llio lai'Kol voloolly rolallvo In Hio air iiiiihm,) 

Wo iii'o ooiiHldorliiK a vorlloid piano and wo iiHHinnn 
fliiil llio tiii'Kof voinrily iv Ih In llio liorlimntiil dlroo- 
tliiii in llint filaiio. I, of s ho tlio initio frimi tlio Imrl* 


iihIiIo Hio hinnoiior lino, gtnviiy drop, and imrnllax 
offoolH, Hio klnoiiiallo load Xa i’ihi Im nhlaltiod hy 



l'‘i<ii'iiH A. Piitai'o for I'liiiitHiliiiK klaomatii' tond. 


applying Hio law of hIiioh in tlio tiliiiitflo AHC of 
l‘’lKnro A, TIiiih 

hIii Xa ^ HC ^ IV 

Hill It ,if' " r ’ 

wlioro r Ih Hio avorono Hpooil of llio rookol Hliloo Xa 
Ih Hiiiall, wo roplaoo hIii Xa hy Xa and nhlalii llio oX " 
proHHion 

Xa " |! win It (Ilf) 

for llio kliionnillo loinl. I loro o, h poHlIlvo if Hio larKot 
Ih nnivhiK away fnan Iho liiinioliliiK alrorafl. 

'I'lio fni'iiiida for Xa nia>' alno ho nhlalnod liy run* 
hIiIoiIiik Iho lai'Kol iiinihai arroHH Hio lino of hIkIiI ; IIh 
ralo Ih r, hIii t» 'I’lio load iiiiihI ho hiioIi Hull Iho niokoi 'h 
iivoriiKo rail’ iioi'iihh Hio lino of hIkIiI I' hIii Xa oipialH 
Hnif Ilf Iho liii'KOl. 

'riniH Iho lolal load (lhal Ih, Iho iiiikIo fl'oiii Ilia 
dalniii lino In Iho oorrorl lino of hIkIiI) Ih 

2 r 

X /i» d X„ I I /^nlliff I'MillllllH , (II) 
r I 

*1.1,.I A|i|M'nxliiuillnn fnr H 

In liii|iM<*t Piiliit 

'I ho riiiiuo /i* lo tho inipiiot pnhit Ih kIvoii approxl- 
mnloly hy Hio I'lirnnila 

H 1^1 4- jj'iiH (12) 

'I'IiIh oiin ho Hoon fnaa l''lnnro A hy dmppInK a par’ 
poinlloiiliir frniii H niiln Iho hIiIo A(' nr iiy oxproHHluK 
Iho IoiikHi Ilf Iho hIiIo r hy Hio law of onHliioH, apply- 
liiK Iho hinninlid o,xpaiiHlnn In Ilia roHiiltlliK oxproH- 
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mintiil In Hio lino nf MiKhf nf Hio firing Innliuif. HofHng 


l'ONI''ll)|ON'l'IAL 


1.13 


rims comriior, run ainiioiunis iioaKRTN 


uloii, nngli>c»(lMg icninn «if ot'iJi>r Ii|((|)cr thttii f*/|' 

lltid IniilrMsIlig t!<»H (ff - ^jf) i,y fiw «r. 

«.4.4 Klni^mtitif' !n Moro 
Cytuiurnl HltiiHtionw 

A Ilf Mill kliiinnntic Icnil In uiihntKii In 

itvullttliltt,'* 11, In nIihwii lliiiti iit Ii'iinI In iini'tiilii i>hn«n, 
tlio Night, lino iunmI imly Im> inoviMl In uRiinnlli lltrniigli 
HI) nr (M) |inr ci'iif nf flu* iitigin limt ihn lllgitl |>nih 
niliNl hn iimvi'd thrniigh, l«'(>(ttlw> nf ihn nffnia nf 
liiilik. If. Niiniilil id' iintnil (lint Ihn iiiilnlnrinlitni'y nf 
Hkiil, nhh'h nffni'lN iiRiiinith nirni'N ulih nny n,\lNl.lng 
lyin' nf Night, iniiki'N It Ncnin niitlnNhtihin In inhl 
inncii niniiiinxily in ti nnni|iiitnr Inr Ihn Niikn nf Ihiil, 
dininiiNliiii. 

KhiniiiHlin ii'itil ill Ihn iilniin nf Nyniiiiniry hiiN iiInii 
hnnn Nfiiillnil, Inking hitn nnnnitnl khminnlln nlTnnlN 
nil till' iiiiiiinhnr ihin Inrin/ti itml Ihi' grnvily ih'n)i 
It liMN hnnn Nimnn timt iiiitlnr iini'iinil nh'niiiiiNlniinnN 
Ihn Nhii|illlln(| trniitniniit nf kliiniiiiilln Innil ihni \vn 
Imvn givnii in Knnilnii II, |,'i In Nniiini. 

n.1 IIKMHJN OK SIOUTINO MKOIIAMHMi 
OKNKIIAI, CONMIOKM A'l'IONM 

'Ihn iii'nhiniii In lin nniiNliInrnil In Ihn fnllinvliig. 

\ nnininiling Nlgiit In ilnNirn.l wliinh In Nlinpin In 
hiiilil, iii.<«tiill, iiiiii iiinhilnin, In iiNniiNy Inr Ihn pllnl In 
llNi' iiN iiiiNNlhln, ilni'N lint rnNirInl IiIn InnIInN, Inki'N ii 
niliilnniiii nf tinin in iiw'. ninl gniN ihn rnnknl iih iiniir 
Ihn liirgnl iin |inNNlhin nnilnr nil nniitllilntiN. 

It In iiniini'tiiiit IngnI on full ninl nimirii |ilnlni'nnf 

Ihn niilirn |irnhlnin iin piiNNiiiln, If tiinrn In I.unit 

.... nun iiNpnnl, niin In llkniy In iliNnnvnr 

I hill II innniiiiiilHin Iiiin iinnii liiillt whinli wiii dn nun jinrl 

nf Ihnjniiiiniinlli'iilly, lint hiilN imiliy mi.. 

Knr ('.vniiipin, grnvil.s' ilrnp Iminii; Ihn iikinI nlivIniiH 

(iniiiilily In hn tnknn ..unit nf, mnl Ihn NliiipinNl niin 

In Nliniy thnnintimiliy, Ihnrn In n ginnl Inininliny In 
prnpnHn NlghlN ivliinii nnrrnnt fnr grnvily ilrnp hiil tin 
iinthiiig iiiiniit ntiinr i|iiiintllh'N, niu'Ii iin Inrgi'l iiiin 
linn, linn nnniinf hnpn In Niihi' thn pmhinni nmn- 
pinlniy in iiiiv Niiniiln inininni' 'I'lin iimm, I'ntlt, 

. » . . ..fw,,- ifiiR’ 

Irli'N In tu'lilni’n Ihn iiIiiin nf nnniiriiny iitnl Innllnni 
frnnilniii, thn ninrn nniiipilnntnil fhn tippiirnliiN In 
llkniy In linnnnin, tint In iiiniitinn Ihn |irnhiiliin in- 
nrniiNn hi nnight iimi Hpimn inknii. (Inn nIhuiM pmln 
itlily Nirivn fnr Niiiitn klliil nf nniiiprninlNn, Hiinrlllnitlg 
Nnirin pniitlN llnil nwiii nf Icnn iinpnitiiiicn In knnp Ihn 
mnnliniilinii (vllhlli rniiNninihin IminnlN. 

I hn nriNniit lii.l (lllllniiily of I Iin prnhinni In Hppiirnnt 


fruin Ihn fnllmvhig nnnNhInmnion, A iniinh i)h(«I form 
nf iittiink In tn Hy In toward thn targot at trnn top 
InvnI, mniihiing hlddnn iin long iin puNNihIn; nt tho 
liiNt InNiinit, nun Hncw up, piilN thn night on thn turgnt, 
(iii'N, and piillN iiwiiy. Onn nnnnnt hope to get an 
anniirnln dntnrnihiatlnii nf range In Niinli an attankj 
hnnnn, iiiiInNN one lirnN from i|nite nhwe riuign (wlileli, 
KN a iniittnr nf funt, Iw iiwiially dnne), onn niinnnt nx- 
pnnt an nnenrato vainn nf the grnvily tirop, 

Aiinihnr fiindiunnntiil dlfUnnlty In that niiiwnd hy 
Ihn ii'iidnnny nf an airplann tn Nkid. It NnnmN fairly 
neriaht tiiiil Nkiddhig nf thn nrtler nf 31) hiiIn In hard 
In iivniil. 'I'hn NnrIniiNiinNN of llm rnNiilting nrrnr Iihn 
hnnn diNCiiNNnd In Hnnlinim l),3.l and l),;i,2, If ntin In 
dniiig Initd niitiipiilliig with a gyro Night, thnrn In 
llkniy III hn Niiinn nnrrnniinli fnr Nkid; pni'liapN a third 
nl I III' nrrnr will lie rniitin'nd. 

•).».i IWIbllliy of Hinipip 

(•(Miipiii«>rM 

II hiiN hnnn nntiiinnti prnniinn nlllinr In iihn rnnkniN 
hy nyn, nr In NirIvn In iilliiltt it Ntniidiird ni-I nf rnii- 
dlllniiN (nl dh n iiitgin, iiirNpenil ntid riiitgn), nnd lire, 
iiHilig II lived lend wl hi hnlnmliitiid. 11 iniiNl hn rnni- 
iisnil ihiil wllh Intig Irnhilitg and pranlinn, pllniN nitii 
hnnnitin fiiiriy anniirnln hi Ihnir llrliig, A good tniiiilN 
player moi rnliini a hull fiihly nlimniy In where hn 

wiiiilH h; il wniild hn i|iitln dllllniill I.. a 

nnnipiilni Hiat wmild mnvn In ihn righi piiNlllnii and 
hit Ihn hull In Ihn rigid any In iinikn |l dn Ihn Niniin 
Ihilig. 

If a Nhiipln nninpninr In ih'Nlgnnil in dn |mrl nf Ihn 
Jnii itiid h'l Ihn pllnl i|n ||ii< ii'nI, |l iihinI lie dcNlgiind 
NnuNiinl IniipNid Ihn plInrH iinrinal rnanllniiN tnihn 
Nllnalinn; fnr nMinipIn, ll ihiinI nnl rnpiann a Irahinf 
hahlliial Ihniighl hy a Nnl nf laniitnl nninnrinal null'll- 
laliniiN, 

HiippiiNn ih'Nl ... In iini'iI. PIIhIn nan hn 

Iraiiind tn dlvn iil ii given dive inigin wllhnnt very 
iiirgn nrrniN; || In iiinri' dilllniiit I’nr a plint In dnnltln 
will'll he In mI a gh nn rniign. I’nihalily dlHtnitnnN at the 
largnl iMOi lie nNiliiiafnil innnh hnllnr litaii ihn ritiign 
In Ihn largnl, 

'I'hn NlnipInNl kind nf a nninpiili'r thal wniild hn a 
mill help wniild prnimhiy imn alllliiiln iihnvn thn lar¬ 
gnl (ri'Hin Iillhiinlnr tiitil hand mt largnl iillitudn), 
illvn aiigin (friiiii all arnnlnrnmnlnr. In hn iiNt'd while 
a ll.vnil Night In held nii thn liirgnt"'), and liidinatnil 
idrNpni'd In nniopiitn grnvily drnp and allank nngin, 
and fend HiIn In Niiiiin niaiiiinr liitn the night linn. 


CONKIDKNTIAK 



IIMMIUN or MKJKTINU OONMIDIilHATION^ 


1 . 1.1 


If tliflin Iw u gyro livnl t’oinpnllug wiglif lu Uh' ftli*- 
cmfl !f(trg(iim), It muy Itp iiwhI whli « iiirgp (>uitKtiuit 
llino-oMllglil wetting to givn ii good nvri'iign vnlim of 
gravity ilnip lunl idtiu'k lUigli' (for n nof loo lorgo 
range of illve iiligle), luiil to ttike Muuie Heeouut of 
wliiil luol tnrget iiiotiou (wee Heetlon D.tl. t lielow), 

•t.s.s Cunipiiriitivf* of 

Illfforont Coiii|»oticiitM of 


Ttiiw/u VHi'li'M ulioiit from -.1 to -.ll mlln, ii .11 rail 
vnriutlim, 

11m kt’nmiuifk tmrf v, nIk a/\ ' limy Im vtiry Ijirgn for 
fimt targotK nti wimiy dayit, itml tmgllgilile for flxivt 
titrgelH tm very eatin iliiyH. Imt. hn tiike a .1t)<>mph tHf* 
gel motion relative to the earth, with an etinal wind 
in the o|!|Hmlle dlreetlon, an a typleal vahm of e,; then 
i», - (K) mph ■» 2tt,;i yd per Nee, If ir -■ (tO*, e, hIo 
tf 2/1,4 yd per Nee, Taking I' •» flIKIyd peraeo (noo 
Hi'ollon ft.'i.M) glvcM 


We now eoiiNlder whni moNi he done to olitain a 
feh'lv eoinph<te Niihitloo of the mekel Nighthig proh- 
lem, We mImiII Nindy the prohlem inalidy In the 
vertind pinne, Mlnee thi> prlnelpid dllllenItleN (eseepi, 
for NkId) ere eneiiontered there. 

The forniolii for the total reipiired lead iNeipiatlon 
(I I), For preMeni porpowen, we may omit the Nioall 
ptiridlnx term 2 r, 'rioiN we eoiiwlder: 


A 


k|l •+' /o -I’ 


iv Hlh » 

r 


( 1 . 1 ) 


The angle X In the angle from the dntom lino of the 
pInne meiiNiired dmvi.'Viird to tlieHlghi line. TIiiin X 
In pONltU'e when the ..Iglil line In lielow dm datum 
line, (Writing the I'ornKiln iIiIn way doi'N not mean 
that the dntimi Hoe Iiiin to he iiNed on the refereoee 
dlreetlon, In terniN of another dlreetloo, eiaiNtaid or 
^'nrlahle relatU'e to the nireraft, the retpiired formola 
may heiledneed from ('(tnalion (lit).) 

A rough eNihnato of the nUon of the three leroiN In 
lin|iortaot In ileteriolning liow earefid lam ioonI he hi 
taking eare of eaeh of ihein. 

The (iivvitii (/re/i term In roiighl.v It) oiIIn, phia 
l.l to 2tt ioIIn for eaeh tlaaiNaod yardN of horixonlid 
dlNtanei' Oi the target. (Hee .S'etloii tl.'i 2 and Figure 
II hehov.) TIiiin If one wi.NheN to lire from aii.v liorh 
Kontiil diMlanee ranging from il.lMMI yd in (with the 
rt-hi, II S’AII), Xu a ill Miry roiighl.v fnini (Ifi to 211 iiiIIn, 
a vtirlatliin of lA iiiHn. 

'Hie iilhivk iiniilf term fit depeialN primnrilv lai the 
iill'Npeed and dive tingle. Hnp|ioNe the likely raiigoN of 
nliNpeed are froin 21(1 kiiolN - I.1A yd per Nee to 
iiNI) knotN 2M yd tier Nee, iiiid of dlN'e angle, from 
2li® III HD®, 'raking the IDF alreraft, with ti •• 7I ,.1 ,vd 
and o -• -tt,t)|.1 rndliitiN, and tlie A-|ii, IIVAU, pro¬ 
pellant teniperntiire 70 F, we find from eipnition (A) 
(Netting iji •• t)), iiiid oi|initlmi (I) (or from the 
"tahleN"*) 


tt •" ”,1.(1 iiiIIn, / •> t),82, lit 210 knolN, 2D* dive, 
i» • —iJl.t) iuIIn, / t),()4, Ilf iiHtt knotN, Htt® dive, 


IV nIii tf 

r 


AI III Ik . 


Hhiee the khiennitle lead iniiy he In any dlreetlon, wo 
have a poNNilile viirhitloa of DM) iiiIIn In Hn vtdno, 
'riiiiNoa a’/ia//y i/a;/N, aa'/A miming hitgrlx, Ihn ti inmnillir 
liHut eaa /»e l/ie nnmt //a/aa7aa/ I'/eai In Iw li\hm mirt' of', 
nil I'liliit iliign, ii’ilh liiigrh nl nut, II in rr/a/d'e/;/ iiiiiiii- 

liiiiliiiil. 


•HA.,') (frMplia of Loud 

'I'll help the reader'N feeling for the ilepemleiieo of 
leml on range and dive angle, we give Nome grniJliN of 
lead ON rei|iilred on ii Jli'iiig riiiii'nr, that In, a eoiirNii 
lit eaeh loNtiint of wlileh the roeket mny elTeetlvely 
he liiimehed. Ill eiieli gropli, eoidotir IhieN of roiiNtnuf 
lend (III ioIIn) are plotted mi a polar diagrtiio In wlileli 
the radliiN veetor In the range niial the polar nngle In 
the night angle IT. TIiiin the gratih eoordInateN are 
Nliiilliir to aetnal eoiidltlmiN. All grapliN are for the 
A-lii, IIV.MI, propellaat teinperatiire Vi) F, iiiid for 
plane ehnineleriNtleN o,, - ~lt,t)|,1, h ™ 7|.,'t, an for 
the FHF alrerid'l. 

Figure I) nIiown the dependenee of Xu + 2 r on 
riinge and dhe angle, other ipiioitliieN heing fixed, 
It nIiowm how, to a reaNoiiahle appriisinintloii, the re« 
ipilreil lend In a fiiiietloa of horUoatnl riinge ,r r 
eoN (T,'|f ,r In not Niiiall, At NhortoNf ranges, the paral¬ 
lax eorreetloii 2 r Iion ii roiiNlilernhle elTeef In eiirvliig 
the eoiitoiir IlneN, 

If the eompiiter In ..impute gravity drop, parid- 

hix, iiml liiiiiieher line term, nt a given iiIrNpeml, It 
iiiiiNi prodiieo the iemlN indleated in Figure 7, The 
fiiet that angle of iittnek o depeiaiN on dive angle Iiiin 
the elteet of tipping the eontonrN eoiiNlderiihly, 

Figure M would not heiiNed In a eoinpiiter eontidn- 
hig an iiIrNpeed Input, 'Hie nioNf likely aIrKpeedN dur¬ 
ing II diva will hit higher for Nteeper dive iingleN; IhU 
will ileereiiNo the lend napilreil In the Nteejier dIveN, 
Typieal Indleated iili'NpeeilN are Ht)t) ktaitN for a divo 
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l''(lll'(iH 7. 'I'llllll li'Mil (dll dlllil Iir (IIIKI'I IM'illiMl), (Ini'll lllitli'Hli'it Hi('«|tiH‘il, l''ll'(tlK I'lilMlW’. I!iillliillr*i Ilf \ III Hill", fi 
Aff ( /|I ) 'J r n ir IIVAII, I'lll''. 1 ', - illlH Kiiiil", T - 7ll I'’, 


'I'lii' nicrii fiH'l I Imi kliii'iiialti' IimhI U iIuc In I'lmitit- 
Il'K iMiiiilltliiii" t'lilii Ilf rliiiliMi' Ilf ihimIiIiiIi nf ihn 
liiili't I'liliitU'ii III tti(i iilr iiiiiM" Hiit'i'iiMMilInK iIk' IiIiiimi 
nIiiiwh I lull II I'Hii III’ ili'lrniiliiiiil niilv liy imiIIiik 
tli(| cIdiiik)' <i\'i<r 11 |ti'i‘liiil III' lliiii' If ll Im tinHMiMi'il Hint 
lliii (illiilV Hilly I'liiitiM'l mIiIi iIih Iiii'ki'I Ii* vImiihI, mill 
imo Ilf iIiIh liifiii'iiiiilInn U iiiiiilii liy liiiiilliiK ii hIkIiI 
llilii nil lIlH llli'Ki'l, ll In Hi'i'li lliiil Itli'"I kIiI IIHIhI Iiiiiiii 
tlu< liii'Kol ilnrlUK ii iIcIIiiIIh ih'I'IihI nf llittii ll kliH‘iimllii 
Icml In III III’ lll•ll'l'lllilll<(l 

HliiiHi ll hIkIiI' llliii I'iniiiiil li(< lii'lil iini'riH'lly nil Um 
tni'KHl, tlm mil* nf iiiollmi nf llin mIkIiI lint* iil ii itivnii 
ninniinil In iipl In In* iinlli* illtT<in<nf finiit flic* iinunliii' 
mti* Ilf (III* (in'K''f illiwllnil III llillfi liiniiiMiit. Ili'iicn 
tin* hIkIiI liini wilt Imvi* in lx* ln*ltl nti fltn liirNnt Iniiy; 


I'liiiiiitfi Nil Hull Nniiii* kliiii nf iivnriiKi* nIkIiI I'llto '*'111 

III' ni'in i|ii* iii'linil Iiii'ki'I I'ltt**' 
l>nt iiN Htiy till’ kliii'iinilli' li'iiil In In In* ili*t(*i‘inln(‘il 
wltliln A iiiIIm, iiihI liiti'klliK I'rrni'N nf llin ni'ilnr nf Ii 
iiiIIn niiiy in* i'N|iii('I(>i|, \Vi* wInIi In liinl niil wliiif 
Inivnr liiiill iIiIn |iiiIh iiii llii* li'iii'kliig Iliiin. Hiipiiiwn, 
fill' limiiiiii'i*, Hull tin* lin'nnl I'liln In i|nl('i’inlii(*il hy 
i<niii|iiii'itiK III!' iiil'Mi'l llll'(•l'ilnn 111 Uvn IliMtiilllN f| unit 
ft. If tin* nIkIiI Hill* In, Niiy, I) iiiIIn iiIT In nni* illrnctinii 
Ilf llii’Nlnrf mill ‘i iiiIInuIT In fin* nflii’rillmiflim iil, thn 
I'liil, llinrn b mi i*mii' nf ft iiilb nvi*r fin* ilino liilnrviil 
Af » If •” fi, niiikllig nil Hl'l'nl’ nf 

Affn » **^^*^' miliiiliN 111 *!' Nnmilill 
ukl 
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ll»’ iilmvi- wiiN l.|,H..,| uh till. iiwiiii|i(|„ii ... 

"*'"''"1 I'.llimliiK nl IlmliiHluiil /„ Hlin-,. 

, I'MmiiK kiiim (It wliiit liwtiuit th(. Mid,I 

(1 liln iiNMiiim-H ,i iImmI mIkIk In |,„|„„ «’"l"«l nti till- (|,|n ,.,.,,„|,.,.n ,y, 
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(iKMIlJN iW BKHITIW MKtUUNIflMI liKIVKI iAI. (UmtiilHgHATIOIVW IH/ 


•tiu'tliig tlio (tHintiMliUh)ii lit. n|i|iriixiiniiU'ly (li« I’lulit 
niHtriPiit; for miimplni if miKlit utiui i'liiirtloiiiiiK 
104 siKiti im tlio iniKiilnr riitn liiiKKotlim liolmv a rartitlii 
VlllllC. 

Pi'iihiilily II IhkK'**! vuIim' of lltf iiiigiiliir I'lita iviil 
lia iiHi'il III) tier fimii Ilia iiiiKilliir rliiinKO ovar Mio 
llilia liikoil. Than iiioinatiliii'y nHi'llliltloim of Ilia wight 
linn may hiiva ii Ii'NM hiirmfiil affaal; hut iiIho lliara 
limy ha ililllanlly wllh lha li’uimlaiit larm. If lha 
aoiii|)iilliiK iw Nliti'lail loo wooii, lha iiiigiilar I’lila iliia 
to lha right lliia galthig onlo tha largal ivlll glvi' a 
I'lilwa iilatiira of kliiamiitla laiol iiiilaww li'iiakliig in 
aoiilliiiiail long aiioiigh for thlw lo ilia oiili in iiny 
aura, il In iiiilikaly Ihiil tha kliiaiiuilia laiiil mil ha 
aiilaiiliilail haltar ihiiii lo uhoiit or iiiora iiiIIn In 
•I raa If lha riiliga In ovar ‘i.lMIII yil. 

•i,,i.n Si^litiiiK I'rot'i’ihiri'M 

W’a Nil Illy hara Ilia raliil Ion hal a aaii a hiil lha aoiio 
liiltar iii'I'iIn III orilar lo nim|ii|la ilia laiiil iiihI ivlial 
lha |i||ol iiiiinI iIo III aiiiihia lha aiiiii|Milar lo aiirk 
aorraally, W'a Niia In lha IiihI Naation ihiil lha wlglil 
iiiiinI ha halil on Ilia liirgal fur Nonia NaaoialN If lha 
klliaiiiiilla laial In In ha aoni|iillai| To ohliiiii lha 
gnivily ilro|i wlihlii "i iiiIIn, oiia iiiiinI kiioa whni 
aNNaiilliilli' liorlr.onliil riinga (Naa I'lgiii'a ID lo Mitlihi 

iihoiit 'Util yil. ... siilna of IIiIn aarliihla 

nniy or niiiy not ha in«liiiiliinaiiiiN. Tha ainii|Miiiii|on 
of nlliii'k iiligla uill |irohiihly ha ilmia on i|iilakly iin 
I hiil of grai'liy ilrii|i, 

TIiiin ll l» likaly Hull Uia |iIIoTn |iroaai|io'a villl In* 
alinla holillllg n Night lliia nil Ilia liirgal m ar ii jiaiioil 
of llioa, N|iv Navariil NaanialN. W a lain noNa lha 
iinaNlhnii \\ hiii In Ilia rahiiloii of iIiIn (larloil of thna 
lo lha iiininaiil of llrliig lha rnakal'' If ii llrliig aoiii'Na 
I* lo ha I’ollmM'il, iin In (hi of lha IiinI Naalioii, Ilian 
lha nioiiiaiil of llrliig Haw loii uliara ihirlnK Ilia linak- 

Ing lliiia, iiflar lha IIi'nI law ... TIiIm NiiggaNlN 

Ihiit lha anio|niliillon of laiol nIioiiIiI ha Inking tiliiaa 
III tha Niiiiii’ thna Hull IIiIm laial In haliig ani|iloyai| lo 
hrllig tha |ihina Inin lha aoriaal iionIiIoii. Ilanaa, If 
lha iiiolloii of Ilia |ihina In IlHolf hahig a|iiti|o.vai| In 
lha aniii|iiilnllon of laial, lliara In ii airi iiliir iiriiiaNNi 
aoin|iilliilloii of laial iilTaalH niolloii of lha iitiiiia whiah 
iilfai’lM aoin!iilliilhiii of laial, TIiIh iiitiy laial In Iriiak- 
Ing liiNliihllily, or iil laiiNt ii whiwing ilmui of lha 
aoni|iiiliilion 'noo tha naxi Naalhili). 

Ill lha (lawlgn of II aoni(i(ilar, niii'Ii Nimving tlown 
nniNl ha nvohlail mn fur iin iioNHihla. Tha iirohlani inny 
ha iivohlail hy iinl lading lha aoni|iiiliillon proraNN 


»ifTiH<t lha Night lino, I'm* axninpio, hy aoiii|iuting tlin 
propar laiol wtilla ii llsail wight In Imhl nn tho tnrgat, 
In thiN aiiNa allhai* (n) niia nniNt iirrlvo lit tha mirraat 
llrlng poNlllon nl Hoina iiniinant ihirhig Ilia iirnaoHN, nt 
w hlali iniiniaiit tha pilot tniiHi iia Inhi to lira nr llrlng 
In iniloninlla, or alHO (h) lha pilot oitiMt hring tioi 
pinna Into llrlng poNitimi nflar lha aoinpiiliithm of 
laiol In ln■aolnpllNha)l. 

Wa giva NOiiia axinnplaN of how (ii) or (IH nhova 
limy ha iiaaninpIlNliail, Hiippowa, nt I In' Ntiii't nf trnak- 
liig, lha ll.xail Night him ii laiol wiiiah In Niimowhiil Ionn 
ihnii ihiil i'ai|nli'ail for lirliig ill Iho niHiiianl. An tha 
pilot niipronahoH lha Ini'gat, lha anrraat lainl HI* 
loii^jNliaN; lha aoio|iiilar In working out iIiIn lonil; 
nl lha nannaiil il ilaahlaH lliiil lha ilaNlrail lainl 
ai|nnlN llnil whiali lha tilghl lam, Il llraN Ilia nninil 
loitoniiillanily. 

Thara nra alanrlv Nonia illNialviilitagaN in IIiIn pro* 
aaihira 'I'hi nIiiI'I iiig aoialilI oIin niiml lia iirriingail in 
NOina fimhioii no ihiil lha IKail laial will I'onia nhoiil 
whara lha |iilol a\|iai'lN, allliar ha iiiiinI ha iiliia lo 
nrriinga lo hiiai* lla* llrlng pONllhni (loal hanaa lha 
iiiiioiilit of ihi' IKail laial) iilioiil whara ha Hi'nIi'i'n II, 
or ha niiml lin ahla lo know ho |n Niurlilig liayonil IHn 
llrlng ponIiIoii Mining oiiaa Nlarlaii, la* niny not 
know how long ha will Inna lo wail, nml ha nmy 
liagin to lanr llail ha nPo'Ii'iI loo ahiNa, iinh'NN Iho 
aoinpoli'i' Ii'IIn hloi olliarwlNO In Nonia I'aNhioii. 

ThaNaililtlaiilllaN iniglil liaNoinawhnI iillav ialail hy 
latthig lha laial ha Molnhla, lor axionpla, iaiting It 
nIio'I nl raro or n oagniha i|iiniillly, inal grinliioiiy 
iiiaraima Thai* Ihn pihil will ha Nlira lliiil lha jiropi'i' 
Imol will ha laia'hail hatora long .Moramar, Il will 
Inka long''!, iO"l Horn lha I'oininilar will iiina inora 
lima In liioalloii pi'o|iarly. III Ha* |ongi>r rnogaN 
(whara innra h'lal In ri'(|iilri'i|l, whiah In ilaNli'iihla, 
(Haa Haallno II Ii 1,1 

III aima (hi, oiia wniilil Ilka lha pi.. of hrilig* 

lug lha plaaa liilo poNllion loal llrlng lo ha iiiilinnntia. 
TIiIn anil ha naroinpIlNhail h\ faNNinf/,'* w hiah him 
lha lohlail aihiinlngi' of I'oinhhiing Iho mioiaiivar 
with lha proi'aNN nf galling iiwiiy. Tin* prnaaihira In 
lirlaf In iin I'oIIown, Whan Ilia pilot him Iriiakail for 
NOina NaaoialN, ho praNwi'N n hiildin, whiah Nlopw lha 
aompiiliiihni of h'lal loal nIiii'In lha toNN inaaliioilNiii 
fiilialhinliig. Tha pilot lowv pnllH lha iioni' of lha phina 
lip. Tho iingla A0, Ihroiigh which lha IlighI piith iiniNt 
liirn, hiivtng haaii ilalarmhiail, lha hmlnimaiil now 
oioimiiraN lha norimil ni'aalariilinn v4> (or parlmpN (/aim 
A — ai|ih InlagrnloN iIiIh looltliHli I'A^, liml ralaimaN lha 
I'oakal whan him rainiliail lhaHoNlraH viihia,®* ** 
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tt.s.d 0|}f«rHtiii|r StNbiiity 

TIu' iiimvc illni'iiMHinii nIiimiIiI Ih' NliffiKlinit In ulinw 
flml thr iiitiitoir ti/ amimtitm liwl it« Iml n(t ivHh thii 
fiihl'n otmrntiim unimhirf, iiliii Ifm fhtwf/ iif (hr v»m~ 
fmh’V mn 4 go nloiig loilh llw ojm'oUug iimmhue, 

TImim wiinii I III* ili’Migii Ilf I lie itii*i'liiiiilHtii Iwih Iii*iiii 
ilnli'riniiii'il) ll in iii'i'i'MHiii'y In tiiiilii* ii I'lirH'iil iiiiiiI.vnIn 
I lf llii* wiiy llii* mi'cliiiiilHiii will |ii<i'l‘iii‘in iitiilin- in lniil 
I'liiiilllliiiiM, III |)iii'lli'iiliii’, liny iiiii<\'i*ntiitNH in lln* In* 
|nilM, iliii* III n v'lti'Inly nf i<itiiHi>H hiii>Ii iim lniin|i>’ iilr, 
iiiiimI III* riiiipilili'ri'il, 

In IIiIk !‘t'!'lliiii, wi' I'liiill Kill*!,'.' Hilly lln* llki*l,\' i>lTi*i'l 
Ilf iin|ii>rl'i'i'l li'iirkliiK ini lln* rinii|iiiliilImi nf IimhI 
iinil I III* i'i'miiIiIiik ti'iiili'iii'y In iiiHlnliillly, 'riiin* wn 
I'liiiniili'i' lii'i'i' Hilly iill'i'rlH I'l'niill iiiK IViiiii I'lildi* iniitnliii' 
rill III; If I III* iiii'i‘liiiiilMin iiiii'I'mIi'h lnlll'|ll‘l|lll■lllly nf 
iiiiKnIiii' I'lili'n, llii>i'i> will III* nil ll'lll■kinK limliiliilily. 
(Aiiiillii'i' i'\inii|i|i< Ilf llkniv liiNliilillily U llmi i|ni> In 

llin iiHi' Ilf nil ... If lln* iiiNl 1111111*111 Ih 

\'i>i'y hi'IihIiIvi* III iii'i'i'Ini'iilliiiiH mnl iii'Im nii llii* hIkIiI 
liiii* (^i*iiil>', lln* lll'l'l’ll•l'lllillllH i|ni' In liinii|i,\' iiir 
iiiiKlil I'lniHi* liii* hIuIiI Hill* III Wiivi*!' mi llinl il 1*111111111 
III* lii'lil nil lln* liii'Ki'l.l 

(‘iitiHiilnr lln* i'iiiii|iiiliilInn nf kiiii*iinilii* li*iiil, ini*- 
Hiiiniilily liiiHi*i| nil III!' iiiikhIiii' iiilmif lln* iiliiin*, nr iil 
Ii*iihI nf I III* hIkIiI Mill*. 'I'll Mi*i* (III* i>nVi>l nf lln* I'iiIhi* 
iillKHlill' |il'ni|i|n'il liy Krlllliti: nil lln* liii'Ki*!, Ii-I 
iiH iiiki* II iiiiiiii'i'lral i*Mini|ili‘. Sii|i|iiMi<, III ni'i|i*r In 
will I'll lln* liil'((i*l 1111*11, I III* |ilhil hImI'Ih liy iliv liiK A" I <111 
nli*i'|ily. 1 ( 1*1 iiH Hiiy In* liiki'H I ,A hi-i' in |inll ii|i lln* A* 
In Ki't nil liii'Hi'l. 'I'lii* iivi'i'iiKii iiiiKilliil' riili* U Iln*n 
(A“ A 7 ,!l"), I A I'inlliiiiH |ii'r hi*i< •• AH niiln (iri hi'i', 
If lln* I'liiiKi* Ih 2 ,AlMl yi|, iIiIh hIvi*h n |iy|inlln*lli'Ml 
Ilii'Hnl ii'lni'ily 

I', hIii If nn *» I lA .\ il |M*r hi*i' 


(hihi Mni'llnii DA 11, fnr wlili'li lln* |ii'iifii*i' kiin*niiilli* 
li*iii| wnillil III! Ill lln* iii'iKlilinrlinnil nf 




r. hIii rr 

Aim 


- 21HI iiiIIh, 


wlili'li Ih fur lii'i'iiinl ri'iillly. If IIiIh Innil wi'i'i* in liiiilly 
I'm I liiln lln* hIkIiI llin*, I In* |iilnl wntihl hitvi* In |iiiil ii|i 
'JDD liilln *" III.A”. If III' illil .Hii, mill .Hln|i|iml lln'ii*, 
lln* i'iiiii|iiili<l' wniilil iinw ilm'iili* lliiil tin Imnl wim 
i'ni|illl'iMl, lUiil III!' pllnl wnnlil hIiii'I |iiilllttK lln* iniHii 
linwii iiKiiln, imllliiK lx n ImIhi* niiKiiliii' ritli* In lln* 
ii|i|infiiln illi'i'i'llnii; clmii'ly lln* hIIiiiiIIimi Ih iiiihIiiIiIi*, 
If flin iillnl W'ii|'i* iinui'ly nii llin liii'Knli nlnl Hliirlml 
inillliiK lip Mil* mill’ III! limmHHiM'y In Knf mii mnl If 
till* imnipillni' wnrkwl rnpldly, ll wniilil nt niinnilnnliln 


tliHl nniwlilni'nliln Imnl whh I'wpilrcifl mnl iiiiikn him 
piil! lip n Int innn*. Tim Niiiim in»tiil»llll.,v l» iintannl., 

'rill* iiHipil w'liy iii'ni)iiil IIiIh ilHIh'iilly Im In liiivn 
tin* 1 * 1111 ^ 11111 * 1 ' IIHI* It Ihkki'iI viiIiii* nf I In* itagtilm' rntn 
In rniiipiilii klniiiiiiilli* I»*im!; wm* Mii|*ilini D.II.H, Hy 
pi'npi*ri‘linii‘i* nf tin* {'iitiHlmilH, l ln* pi ncnHH In rninlnrnil 
pi'i'fni'lly Hliililiii I III* pi'liiiury rt'iniiliiliiK iliflli'iilty In 
lln*Nlnwin*HH nf lln* I'ninptiliifInn. A linill nii lln* Npnml 
nf i*nitipi|l>il|nii W'iin ilnHvpil III Mni'flnii D.A. I; nmkiiitf 
lilt* li'imkiiijt prni'i'NH nIii!)|i* iiiiiy hIiiw tin* I'ninpiilii.- 
linn furl linr. 

Tin* iilinvi* illHi'iiNHinn llliiNlriilnN Hniin* iiiinnIIiIi* 
<'miHi*H nf iiiHliiliillly; lln* wlmli* pi'nlilniii Iiiih In In* 
hI mill'll fill' mi.v kIvi'ii I'ninpiili'r. 

(iriirnii Siiiniiuiry 1'I'lip 
Sriin'li f»i* II SaiiHrai’lorv 
f !oMi|»iili*r 

Till' ili*NiKin*i' Ilf nil iiiri'i'iift rni'ki'l nI^IiI Ih 1 * 1111 - 
friniii*il with niinriiiniiH ililtii'iill| i*n In In'inf; 

I. Till* I'lirri'i'liniiH llnil nri* In In* iiinili* fnr lln* 
N'liriniiH *1111111111 ii'H nri* illllti'iill In lll'll•l'llllnl*, pnr- 
lli'iiliii'l)' fur M IIkIiIi*!' plum* wiili nn npi*i'iitiii' nllmr 
lliiiii lln* pllnl. 

'J. AhhiiiiiIiik I'l'i'liilii I'lii'i'i'i'llniiH nri' In in* niiiiti*, 
ll Ih vnry liiiril fur lln* pllnl nr 11 iiii'i'IiiiiiIhiii In kiiinv 
wlii'llii'i' limy iii'i* lii'liin: iiiiiili* pinpi'i'ly, prliiini'lly 
hIiii'i* lln* iliii'i'linn In wlili'li n liii HliiMIUml rni'ki*! 
hIih'Ih iiiH In nppi'imiiiiiilnl.v tin* HIkIiI iliri*i'llnii i'i*hi- 
llvi' In lln* Niii'i'iiiiiiilliiK nil' iiiiiHH, nil i'IiihIvi* viirliilili*. 

;i, Hiilvliin pi'iilili'iiiH nf Hill'll ilitlh'iiHy Ih liki'ly in 
IiiviiIm' i'nniplli'nli*i| iimrliiiiilHiiiH mnl i'iiiiiplli'iili*il 

... lull il In l•HHl•lllilll Hull ill Ii'iihI lln* npi'i'- 

tllillK priM’I'llllll* III' kl'pl IIH Hillip!l' IiH pllMHlIlIl*. 

Iliiw hIiiiiiIiI Him iilliii'k lln* pi'nlili'iii nf iIi'hIuiiIiik 

II Hi«|ii"i)ni* limy iiHi'iiipl HinimlliliiK fiilrly Hlmnliir!l 

III prliii'lpli', nr mil' miiy Irv Hniiii'llilliH wlilrli Ih 
i*NHi*iilliillv lii'W. .\ii liivi'iilnl' wlin lii'liiKH In llin 
pi'iilili'iii 11 ih'i'p iiiniuhi nr II I'i'iilly iinvnl nppriiiii'li 
I'miiinl III' Ki'i'iilly lii’lpi'il liy inivil'i'. If In* In ii pllnl, 
in* iini,v Iii'hI iiinki* liiiiiHi'lf llinrmiklily fiiiiilliiir with 
lln* pi'iililniii liy lirliiM, I'lii'knlH liiiii.ii'lf, linfnri* In* 
fni'iimliili'H IiIn hlniiH, Mill will'll lili'iiH fill' It Niillllinii 
mi* niini* fnriiiiiliili*i|, limn 11 nlinly nf llm iiiiinI Ini* 
pni'lmit I'niiHitii'i'iillniiN In In nnli'i'. ll In itl iIiIh mnl 
iillnr Hliiai*H nf tin* lii'iililniil llliil lln* wiii'k nf AMI* 
iitiiy pi'iivi* nf fiiliii'i* Mi*i'\ li'i*. ll nIiiiiiIiI linip lltnl 
iinilHHlnim III llm llmnry, Imlp rnlitii* llm llmnry in 
kiniwh tlmni'li'N, iiinl Imlp I'liinlinl llm iii*Nlgnci|' whiit. 
lliliiKN 111 will nil fnr, 


CUNKlDHNTIAIi 



TIIB MKMMiN OB A KIOIITIMB MBOIIAIVIHM 


lao 


'I'lto fuiulimii'itlal i|iii'Mtl(iii iliiil iniiHt l»i) k)*|)l. in 
tnliitl fihmil H guilKi'l |m, fioiv it iiwk ii*hen minnili/ 
l>Ht to iiHi'f TIiIn iiiiihI I«< tliui'oiiKlil.v Iiiii'k In 

iln>il(*Hlgn MtaK)', inirticninriy In (lii< |nnMt*nl |n‘iililitin. 
wlu'i'o n with IiIm III'c In iIhiikim', IntM In lliink oF 
n nivrlinl nl’ lliliiKf* In n I'lnv wcciiikIh if lie iw In uccnin- 
IiIIhIi IiIh niiNHinli iiihI t'niiK’ hiii'k iilh')'. 

M.fi Tin: IIKMHflN Ol’ A MMJlITirSfJ 
MKClIANIMM 

Tli<M|iiniilllli'H Hull ii|i|M'Mr in llii' h'lnl I'mninlii ( HI) 
ini' ili'li'i'inlni'il liy I In' viiltii'H nf ri'i iiilii nllii'i' i|iitiiil H 
lii'M, iiN Ih ini|illi'il liy III!' I'lii'iiiiiliiH Hull vm' Iiiim' 
ivi'llli'ii. Till' filling iiiK liHili' tils cM nil liiillnillnii nf 
HiIk ili'lii'liili'iiri'. 


Wn Inivn tmf IIhNhI lui^ln nf liflai'k «« iim an lti|}ttf. 
Wlilln ll. Ih ti'iin flinf If limy linnniun jiiwmIIiIh In im'im- 
iirn IlmniiKln nf afim'k illmi'fly (liy (IHTit- 
nnllnl incHMiii'n timllinilH, fni' 11 ^ 111111)1101 Nimli u 
rni'iiHnn'iimiif wniilil n|)|mni‘ In nlYnr tin nilvtuifuKn 
nvnr a I'nniiailallnii nf ilin mckH'H iiiikIi* nf aftnnk 
frnm fni iniiln (fl)i wlHi ^ Inknn iw ici'n, Olim'rvo llml. 
ll Im llm miTl’H aii(j:li' nf allai'k Hiiil l« iH'ilInniif. 
I*l'n|i<<i'ly I'alllii'iiHiiit a na'anni'liiK ilnvli'i' a|)|)i'ai')i im 
illllli'nlt m* ih'li'i'inInliiK llin I'nirci't I'niii'ilaiilM fur 
fnnnilla (A). 

A il|HrnHi<lnn Iiiih Iii'i'ii kIvi'Ii " nf Hin linh'iillalllIna 
nf l‘l•^llllll ilmli'i'K fur nii'inaii'liiK iiIHlinli'i inilli'iili'il 
nlt'KiH'i'il, Hnii' IiiIi'I'MiIh, rinliir riiiiKi', iilHliiih' nf 
liiinirliliiit iiliri'iifl (friiin 11 Kyi'ii), iiiiu;iiliii' nili'N (fi'inn 
KVinn), iiIikIi'm Ilf iilliii'k mill nklil, lllii'iil' lll’l'l'll•rlltlnliK, 


I'lllll'lllMI 
^1,, KI'IIVIIV ill'Mfi 


l( 


(, liMiiirlilliu riii'tiiv 
»>, 
r 

i>, iiiikIi' nf IIIliH'k 


I'. Kill It, llllUI'l VI'ImI'IM' MI'IIIKK hill' Ilf 
kIkIiI III I III' I'i'llli'iil |iliii<i' 

I iivi'i'iiKi' I'lii'lii'l ..I, 


S HIliilili'H nil \\ lilrli II 

l|t'|H'llll» I'lMIl'Illl)' 

tt, lllliK'' fnnil liiillli'lllMM liiillil In jinxl- 
llnli nf liii'itrl III lili|iiii‘l, 

I', iMillti' fniiii Imiiim'IiIiik |iiiI|iI In iiimI- 
llnli Ilf liilKi't III lll'IliH IiikIhiiI, 

I' 

r, 

r, 

i, iimkIi' Ilf lll'|ll■'K•lnll nf ihilillii lilli'^ 


\*iil Illl'li'K nil ivlili'li ll 
iIi'|ii'IiiIk liimi ii|illi'iilfv 

iiiikIi' nf i|i'|iii'»«liili Ilf I'lTiii'lK’li 
litiilirlii'l' hill'. 

I', iiM II K|n‘iM|, 

'l\ |irii|ir|liiiil li'iii|H’iiilnil'. 

Ill imuli' nf iIiiiiIi'MkIiiii nf hIkIiI lliil' 
r, r, nil III nf I'lii'iiiV H|ni|ii| In iivi'l'iinn 
Ini'ki'l kih'imI 

I',, lliilli'lill'il iiHII K|Hini| T 
h, iilillnili'. 
h 

I' 

ji, lull' Ilf liini Ilf IIIhIiI |iiiHi In viirlli'iil 

liliiiii'. 


TIiIn IiiIiIi' I'l'fi'i’H iiiih III iitii' iiK|ii>i'l Ilf Hii' iiliiilnp, 
lii'iilili'ii): till' riiiii|iiiiiriil iif li'iiil In lln' iiliinr nf Kynn 
iiii'lry nf Hie liniiii'lilnu, iilirnifl, iiHKiniiiint an kIHiI m 
liiiiik (If lunik ff ui'i'i'lu'i'Hi'iil, H imiiiIH He iii'i'i'HKiiri 
III i'i'|i|iii'i> It liy It i'ii.k (i ill Hii' fiiriiinlii fur n innl In 
rt'iiliii'i' Kn liy niH ii 1 Till' h'lni In l Im a Iiik IiIiiih' nf 

till' iill'i'riift ikIiiiiiIiI III' i'iiIikIiIi'I'i'iI, ll ifciii'iiilH I'lill- 
I'lilly nil till' nIHiI Mini Iniiik 

\\'i> Ni'i' friiin Hii' liilili' Hull 11 I'lnniinli'r I'liiilH |irn- 
iliii't' Hii' h'liil ^ III Hii' iiliini' III Hynimi'lry If ll Innl 
i'ikHiimiIi'i* nf 

r, !'► ikIii It, h, i'll 
7 ', ll nr I', If, 0 . 

{Ill ih'li'riiiliiliiK llm iiiigln y iiiny Im n'lilin't'il hy 
S ) Tim fuel tlinl llm»n varlahh'H ni'n KMillh’l''iil ilnnn 
ttnf li)i|)ly tlial a iiaii'liltm iniml mm tlmiii (•xiilli'ltly. 


niiunliir iirri'li'iiillniiK, wi'IhIiI nf iilri'iiifl, innl |ii’n- 
IM'lhiiil li'in|ii'riilnii'. Tlmri' In n iliHi'iirwInii iilmi, fur 
•■Miiii|ili', III llm ili'li'riiilniilhill nf riiiiKi' fruni iillllinh' 
iliUVri'iii'i iiinl iIIm' iiiiuh' (A, >, >/i, nr nl, illvn iiiiftin 
frnni iinriinil in'i'i'li‘riiHniii llm I’nrri'i'lInn nf nii iiri'cl- 
I'rniimli'r fnr nl limk iiiiali', ill\'i> iiiikIi' frnin 11 fnrvMiiil 
imi'i'li'riiiimlcr, HIm' iiiiali' fimn Hm rnli' nf iIi'i'Ii'Mmu 
Ilf nllllinli', riiiiK'' fmin nimnlnr rnii'n, ntlni'k iiiiKin 
frnlil llllHiii'i'il mill Olvn llllU,li'. 

'i.n.i KMliiiiiili'M of Hiliitilioii hy 
I'llol ~ Kli'iiig 1 * 1 * 0 ,for 
liifoi'iiiiilioit 

Tim |illnl, wlilln IlyliiK, may luiiki' viirlnim i'hII- 
iiiiili'K nf vai'liilih'M alTi'i'tliiH; Hm hIkIiHiik |it'nlih'iiii Im 


('(fNKIDKN'I'IAI. 
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riKK <nmTi(Oi, KOH AillHONNH HOCIKKTM 


mtiy put hiH(iMl|iiiii)i)« liildiii*(iin(nititi', «irIn' nniy Iry 
to lly Nil Unit llii'Nii VHiiulili'N liikn mi pi'i'Mi'i'liii'il 
viiliH'H. I'kiunpli'N III' Niirli viirInlilc'N mi'i*; illvn itni^li', 
I'liiiKn til till' tiii‘Ki<t, f'xpiM'li'il iill'N|H>i><l, iiiiiKtillmlii 
ami illi’i'i*lliiii Ilf wlinl iiinl tiirni'f inutlmi. ('iiitlUv- 
iilH'i'M may Im iini'iI In Imlp lihn In IiIn I'MlIniiili'N. I'nr 
t'.xninpli', ir llii< lin'Ki’l In ii|' kinnvii iliini'tiMlmiN, Im 
niiiy N|inii Hit' liii'iti'l with a ictli'li' nl' miUiiIiIc nIi!i<; 

I III' I'i'tIt'll' nIxi' till'll ili'li'i'iiihii'N till' finiKi', If I In' plliil 
tlli'N li'Vi'l Mini at i'IkIiI iiiikIi'n In llin iliriM'llnii In llin 
liii'Ki'l I ami lipN IiIh wliiK iivi'i'Nil lliiit il IlnNjiiHl Imlnw 
llin liil'Knl, III' inii.v lakn IiIn aiiitln nl' liiiiik iin llin 
illnn iiiikIi' In llin liiritnt Ilf lin unnn iil niii'i' Inin llin 
ilK'i'l, anil I'l'inl IIiIn nnttln frnin llin Kym limlxnii, 
Dr iiKiilii, If lin IIIi'h Ininl nllliuiil luiiikiiin; nnlll llin 
liii'itnl In i'InIIiIi' jiiNt iilminl iif .<innii' |iiiinl nf llin wIiik, 
iIiIn iiiiIiiI ilnlni'iiiliii'M llin illnn imuln In llin lai'iinl. 

I■'lrln^ I'lniiinii nr iniinlihin uhiin iiI lim Inritnl, nr 
iilniiij; II linn rnniiliiK ii|i In tlm tiiru:i'l, fiiriiiMlinN Ilm 
pilnl nllli liifiiriiiiiUiiii aliinli niin l>n linlpfiil In iilni 
Inu I'lii'kilN, III' iiuitin, iMiii'liliiK alii'i'n llin llmt 
rnnki'l h In in I, Ilm (lilni mas at Inin pi In nnrrnni hi" iiiin 
ssiili liilnr rnnkniN. In IIiIn rnunnl, il nliniil'l in' iininil 
tlinl till' pliilin \slll lin nnnrls liiilf isii.s in tlm taiunl 
lii'fni'n rni'knlN with ii I'nirni'lnil iilin inns' lin fjrnil, 
mill Urn I'ninlilIniiN (iininn, sslml) mas llinii Im nnii- 
Nlilnridil.S illlTni'i'nl finiii sslnil limy ssnm Imlntn; 
inni'niisI'l', ilm pllnl will mil kinns sslml tlm I'liiixn nf 
I Im iiiInm SSKm, mill ilm miiniinil nnirnnllnll lInpninlH nit 
Ilm I'lniNt' Ilf Ilm imIxn. 

My II iii'iipnr ii|i|n'iiai'li llin pllnl inns Im iil>ln In 
miikn Ilm iiy!limilli Inml niiimII nr ninm. 

If Ilm liirKi'l lx llsml inliills'n In tlmnnrlli ami If tlm 
sslml s’l'lni'lly In kanwii, Ilm lai'anl snlnnlls' in llinii 
kliiiw II, 

II,II.:' Hale of lloliilloii cr of Sifxlil tJiM' 

\S'n I'liiillnnn III Nlinl.s' Ilm pi'nlilnm in ii snrilnnl 
liliiim. Tlm mmtilai' rain nf rnliillnii 

ila 

t*> *• Il *' ■ , 

ill 

Ilf Ilm nIkIiI linn In sniy llknls' In Im nim nf tlm ipmiill- 
iIi'nIiis'iiIsi'iI In fiilili'iiNiKlilN. Il InI' lnar frnin I'lKnrnll 
Unit 

r nIii (n »/il I',. nIii It 

M m (f tm I 

r 

Urn lli'Nt li'i'in lining llin I'linlrlliiitlnn nf nssii Npnnil, 
Ilm Nnimnil, Unit nf lai'itnl innilnii, Nnsv 

If *" i/i w \ ~ If, 



l''iiii in: II. l''lKiiii' fni' I'lmipalliiK li'inl In li'iinN nf 
iniKiilin I'litn nf I'liiiillnn nf xIkIiI Him. 


(Nnn l'’lH;iirn in, TIiIn In a niiiiiII iiiiKli'i ssn I’nplai'it IIn 
N lim liy IIn I'lnllmi nmiiNiii'n, TIiiin 

I'rr I'fA If) ~ I',. nIii ft, ( M) 

'I'IiIn inlatliiii may Im imnil wllh ni|iiallini (III) In 
niiininal.n i'^nIm a, I'ni'n. l‘)liniiiiatlnM; .>',.nIii irKlvi'N: 

/r - I' r r 

^ ■» I- A|; ~ f . lA) 

1 I' 1 - |i “ I _ (j 

\Vn pnl 

. .U ’ »' 

A • (111) 

I I' 

TIiIn i|nmitlt.s' In nnar inilly, Nliinn 


sslilrli In im'iii' iH'r'i, \Vn ssilln 

lii-l-r; ( 17 ) 

IlniH I'v In Ilm MS'nnntn Npnnil nf Ilm rtinknl ri'llilIs'i' In 
IIn InmmlilnK iiirnrafl. 

TIiiin nipnillnii 11 A) ImnniimN 

,\ •» /nr T ,, Xu — II , (IN) 

I II I II 

Tlm nimlllninni li 1« ((Isnn liy ni|iiallnii (111) nml U 
nl'iMn In mill,s' 

<1.11.a (loiii|MiliiiM Sijutlil wliit’li 
l<'iiil lif'tui III 

Tlm inni'haniNiii In Im ili'Ni'rllmil In nl' Him NitniM Niirt 
IIN Ilm Army Draimr-IliislN nIkIiI ninl Ilm Niivy 
I'l'HH,^ ssiii'ii I'lllii'i' In Iiki'i! fnr rirnknlN, 

Wn nIiiiII Nii|i|aiNit lliiil rmini' r svill hn niMiiNiirt'il liy 
a rmlar nmi'liaiilNin <iinl svill Im nviillnlilii i'nr tlm nntn- 
initiillnn. Willi I'Nltmnli'N nr apiii'iisImatM timiiNiirt'* 
nu'iilH of ills'!' iiiikIm, prn|tMllant U'liipi'riiliirp, ainl 


fDNI''U>l';NTlAl. 




THIS DKMKiN 0|.> A NIlHITINU 


HI 


(iwfi wfif'iHl, tiin kinnvU'dxn nf rniijin r h KiUlii* 

fiii’l <il',v inwluuiimil Inti In priMliicn f hit Kt'itvil.v ilni() Aj, 
Till' titiKln III' iilliK'k n I'liii 1)1' i'iiin|iiili>i| inoi'liiiiii* 
I'ully fi'oni H inc'iiHiimm'iil nr i‘«(|iunli> nl' liiillmli'il 
invn wpi'cil hihI iIIvc HtiKln. Thi* him'I'iIh I’ niiil !'« itnt 
ili'lr'i'iniiit'ii liy own n|)iii<(l c In n lliii'iir ri'liilliiimlilp. 
'PliiiN, III pi'ini'lpin, nil tiit< t]intnlltli'H In iM|int<loti (18), 
oxcnpl », I'Hti 1 1(1 I'liiiHliliiriHl ii('('('khIIiI(i, ilowiivi'r, ii 
nn'i'litnilKin I'lir I'linipiilliiK nil liic i|inintlli<>H lliiil wn 
Inivo lii'i'o (IlHi'intucil ll('(•(lnlilln In tlic I'liiniUoiiH nhcii 
vviiiihl III' ovci'i'iiiiipllcali'il. In pi'iiclli'i*, hvi'I'iikii xnl 
III')! W'niihl lie iiKi'il liidti'inl iil' ('(•|■(lllll vinhilili'", iiinl 
I'liKlni'crliiK coniproinlNi'N winilii lie ii|iproptiiiP<.^" 



Til ini'iiKiiri' 1), II K.vi'n I'liiilil III' iiiiiniili'il with ii\U 
(iilw ii.VN III till' (linin' III' nyiiimi'dy iiC tlii'(llrl■|•l(l'l) iil 
nil niiKh' i; lii'lnw 1 hi' liiirUiiiilnl An In i lin iiniinl rnlc 
nIkIK , till' Kyin. nIuIiI lllii', mill ihiliilil liiM'iil'i' riilipli'il 

Nil Iliiil 

I) » ff I I'A »” (I ) r),r cA, I (()) 


will'll' (' In ii piiNlilv'c niiiNii 'll iiij'ii'ii cnlii'il II), Tliii 
K.vrii In iiniih' In prci'i'NH liiwiinl nil i'i|iill{lirhini puNl 
lliiii wIiIi'IiIniiI no iiiiiili'd Im'Iiiw IIii' ilntiini IIiii', nl n 
I'liti' pi'iipiii'tliiniil III Ihi' iiiiitiiliir illNpliii'i'iiii'iil 

«■ /,(A f d - I)) wi A'lA ( p ~ 1/ (A) 

'•> /iMp (c i I lAI, (211) 


wlii'i'it /i' In n piiNlliviM'iiiiNlniil, Now illrci'l NiiliNlltiilhiii 
nIiowm ihiil i<i|iiiilliiii (211) I'i’ihii'i'H III I'liiinlliiii (IHi, 
ir h' mill /I linv‘1' I hi' I'nlliiw Iiik ynhii'N; 


k 


I’. 

(i! + Dr 


(r f D 




( 21 ) 


All I lilt iinaiitltli'M iiNi'il III ili'lliilii)( iiinl (I inii,v Im 
I'liimlili'i'i'il kiiiiw'it, I'xi'i'pi A. Otin iiniy iino nil nitllcl- 


PHlinl (ivntw vitliin ol' A. IT nno piitM A 0 iri tlio 
I'vpi'itHNliiti fiir/S, lilt'Kyrn I'lpnillim (21)) ritiliioi'H In 


r 


I’oA f A • /k* -f A« 


I'a 


( 22 ) 


wlicrn 


r I 

I'w kit' ■+• I) 


( 2 .‘ 3 ) 


In till' HrnHi'lmlif iif (In' nyi'o Nyafi'in, 

Till' illlTi'i'i'iillnl i'i(initli)n (22j iinjilii'N (Inti (lie 
ini'i‘linnlKiilliin Iiiin tin* t'lillnwIiiK prnpi'illi'Ni 

DA nt I'lii'li hiNinnI In nih'Ii iin In innki' A i'Iiiiiimi' In 
Ihi* ilii'i'i'lliin wlih'h lii’hiKN A i'Iiini'I' In llin i'l|i(ht liniiil 
ini'inlii'r (wlih'h In Ihi' Iriii' h'inl), llin rnlo of I'liniiKi' 
liH'i'i'iiNlim w ldi I III' illNi'i'i'piini'y, 'I'IiIn i'iiii Iio nccii liy 
NiiltliiK I'liiinlloii (22) for A ninl iiIinitvIiik llnil rn In 
PunIiIm', ThiiN Ihi' Nohilloii will lii> n InijKnil vnliic ol' 
I ho I'lirri'i'l li'iiil (i'i(iiiil loll (2>'i)). 

2, 'I'lii'li'iniNh'iil In l•lhllhlnll'll nfli'i’iilioiil 2 ('(/nco. 
Ill III!' I >rii|i('r-l)in iN nIkIiI, r »• I),2; In I’l'SM, 
(' •« II,2A. 

<’l, If till' nIkIiI Hill' In niiIiJi'I'I Io illNlni'liniii'i'N, Ihi' 
H'NiililiiK illNliirliniii'i' III A will iiol lie iiniliily liii'ico 
i'onipii)iiil Io lilt' iIInIiii'Iiiiiii'I' in ir I'ti’ii IIioiikIi llm 
iliNliii'hiiiii'i' III it lie liii'Ko (ON ll limy, linh'i'il, lie),*' 
Till' optiiiiinii i'lioli'i' of ilii' finirlhiiiN n mill (t Iiiin 
Im'I'Ii iIInciinnimI dm well iin (lie i'iiiii'n wliii'li I'liii Im 
I'xpci'li'iJ fi'oiii Niii'li I'lioIccN of 11 tiilil fi, iiinli'i' kli'iil 
I'OlllllliollN. 


0,11,1 VI hoMt* 1'mlh‘lioii 

Klnititittllc hctiif In 
Whoii* or In Purl 

III iIiIn Ni'i'iloii wi' Hii()(ioM' (hill llii' liii'tfcl mol Ion 
ii'liillvc Io III!' nil' iniiNN In ni'xliii'd'il, In Ihi' ciino of 
Iiiiui'In HsimI I'l'lnllvi' In llm I'liilli, IIiIn iniplii'N llinf 
w liiil In iii'uIi'i'Ii'iI. 

W Ill'll I',, viiiiInIii'n llii'i'i|inillon ( 11 ) I'oi' nIhIiI nili' i 

Ih'I'OIIII'N 

i» •" (A ~ ml , (21) 

r 

Tim i'i)inilion (IH) lii'coiiii'N 

A - /o h A„, (25) 

If llm Iniini'hlnic I'ni'lor/ wi'io iinily, (Iii'nh i'oIiiMiiiin 
Wiiiilil Imply llmf A - n - iiml 

a "* A»i (2li) 


CONKIDI'lNTlAli 


i 


I'IRK KOH .^tHROHKitl KO«ICCTR 


Nkw' t*i|iiiifi)itt (8) lrn|>lloH Muit 

K ■" (-'ill 4- --111*) t'ciN 

nIiH'o/ <" I lrn|lll(>H lllld ^ m y, If Wo t'tll'OXtlllU<l(* 
/III » o.ori, .'ll « l).(HMMIIli, Mild imi> F « r |(KH), iIiIk 
rIvi'h 


If ^ 


O.dlll + 


|l'l•llHl/) iiiiln (lor Hoo, ( 27 ) 


will'll' I' U In ynnlM |m*|‘ wh'iiimI, If i' — ItIO yd |iii|' 
WT = lUK) kniilN, v> ” 10 ®, r - 2 ,IHMI yd, tlii'ii 4 
2.0 iiiIIh |ii'|' ni'i'. At wi'iliutti nr Innfi riMif/rn, mnl i\l it 
f/irni i/ii',< niif/h', llil« flniwx tlmi « m nrnrlj/ viiiihIumI. 

'I'IiIh fiii'l iniiy In* iihi'iI in tin* I'lillimlnjt wiiy, IVn n 
Hyi'ii I'l llii'll ,1 flulil lini' III till' I'liti* mIiiiwii nliin'i', 
’rill'll if IIii'nIkIiI Hill' U Ill'll! nil |Im> Imi'Ki'I, if will Iiiivk 

I III' iilinvi' vidiii', mid lii>in*i' I In* li'iid Iiiim tin.. 

vidiii', Null' lliiii (iiiHiiiiiliitf / li liii'iilliii'k iiiikIi' 

iii'i'd Hill III' kiinwii, »iiiri' |i diN'M Hill iM'i*iir |h iIh, 
tiH'iinilii, I liHM I IiIn iiii'l Imd iiKi'f '*1 iir({i'i I'nniilinnI i'h," 
'Hid Im liidi'iii'iidi'Ht Ilf wliiii ilii* nil* iiiiiMH iiiiiy lio 
diiliiK. 

riii" ihi'IIiihI is Hfi'fiil If liiiiiiliM iii'i* lii'iiiK di'ii|i|ii'd, 
III nlili'li I'liw / I iiHil .1(1 *• II; lull ill dll' I'liMi' Ilf 
l'nrki'l.i, till' iiii'tiiiMl i'i'miiIIh III 11 liii'Ki'nVi'l'i'iii'i'i'i'lliili 
III kliii'Hiiilli' li'iid, fiiii'i' If wlli III' a|i|ii'i>i*iidily liii'ni'- 
I'l'i'l Mill'll liii'ui'l iiinlliiii in iii'hiiilly iH'i'Hi'iil. 'I'liia 
iivi'i'i'iiiri'mliin I'liiild III' liiki'ii I'liii' nf iih (iiIIiimn, 
I'li’Kl, lly II iiHi'Hiiil I’liiii'Mi', liiildliijt li livi'd mIxIiI iih iIik 

liH'Ki'l; Hii'iifiiiii' Mil' iiHKilliii' lull'; llii'ii lly ... 

di'Ni'rllii'il iiiiiivi' lull iHiikiiiK II I'ni'i'i'i'lliiii di>|ii’iidi'iil 
nil Mil' iihkhIiii' lull'lliiil wiin Iniliid. 

.Vf II iiindlili'iilliiH Ilf Mil' iilinvi' ihi'MiinI, mil' I'lndd 
iifii'ii I'liiitillim nf Mii'uyin iiiii'ii'M III Mii'iiliiiii*; liinti'iid 
Ilf Mil' i'i|iiiitinH (27) 


If "• 10 t An. (2.S) 

'riilN limy III' ... liy n hHxIiI iilti'i-iillmi nf Mu' 

iiMiHil riili' mIkIiI, 'rill' Niiiiii' I'NKi'iitliil fi'iilHn'H nil' 
jiri'Hi'iil Iih In Mii' fiii'iiii'r riiHi', liiM. Iriii'kiiiK «||| Ini 
i'iihIi'I'. 

I >111' iiiiiy Hliikn II Niirl nf i'niH|irnHiiHii lii'tui'nii tlii' 
tilinvi' iiii'lliiid iilnl Mnif nf Hi'i'linli O.il.li liy iihIiix Mm' 
mill hIkIiI nf Hi'i'llnii ll.ll.Jt with n IImi) ni'iiHltlvIty 
(In tiiko I'lii'i' Ilf kilii'Hliilli' li'iid III nil iivi'i'iixn I'liIlKi'), 
mid with M tl.\('d iiiihIMiiii nf •'i|iilltlil'iiiHi nf Mih kvi'd 
( til xlvii lilt iivi'i'iigM griivily di'n|i). 'I’lilfi ntiliiiilly h 
niiHili mnrn Hiuu'i'HHfnl thiin wmild H|i|ni|ii' iM llmf 


Hlxlit, fur tlifi fnlltiwllig I'MiwDii. At hsfig rilligas, tho 
li'iid In fini snmil) iit wintifi liitiifiiMHllMfii mtigo, tho 
I'Hi'ii'i't is'iid wll! ImvM dirroiiHi'd tn this Iwul nidiittlly 
' iiHcil. Ah till! miiKo di'i'i'oiwiiM fiirllii'r, thii fiiigiiliir 
1 full' dill' In liiii vclni'lfy nf llio iilinin, given liy iH|im- 
lliiii (211) If ii* ••(»,/» I, itiet'i'iiHeH Hliiee r In de- 
ei'eiiHliig, Tlingyin liign lielilinl, iiinkliig tliiiHlglit lug 
iiIhii (l•l•lllM\'!' III tlie iduiii'), tIniH diniri'iwiiig the li'inl 
tii'liltdly iihtiiliied. ’I’liiiH file I'liiTHi't leiid iitid flm liiiil 
nlilidni'd 111*1' linlli ili'rrenHliig. 'riii' in'tiliil mirve nf 
li'iiil nlilnliii'il iHiiy lie tiHiiln In Ilf Mm I'tirve nf di'Hlroil 
gi'iivlly ili‘n|i wiiliniil very Ini'ge I'i'i'hi'h, Hiiy If the 
I’lnige Ih h'HH tiniii 2 ,(NHI yd. Af hIiiii'I riiiigi'H, lint 
iiH*elnndHiii In n|il In iivi'ri'iiHijiHli' gieiilly, The dive 
iiligle iniiHl he tnkeii eme nf He|inmlely. 

'riie Mi'illHh ittelhnd nf iiHlng Mie Murk 2 H night In 
|ii'eelNe|y nt Ihe Niirt JiihI ili'Ni'rlhed. If liHN lieeii 
nI III lied ill I lei nil.*" I l|il hniiiii ni'I liiigN mid el•|'n|■N inidei* 
IdenI eninlilliiHN ni'e diNi'iiNNed. 

<i.ri..5 IViiiiiit lift It Hockift 

'I he NighiH l■llHNlderl'<| Mihn nn* hiive lieeii deNlgiit'd 

f"i' •h'hig .. einii'HeN diil'hig whieh the rneket 

..Id he leleiiHi'd ill miy hiHimil, iifler Ihe eniii|iii!ei* 

hnd NI'I Med diiwn, 'I’he Night I'rnniil In nf ii dlffei'etit 
ly|ie; ll nnliiHiitllenlly I'l'IeiiNi'N Ihe riiekel when h 
lixed lend, iii'i'vliiiiNly ,NI'I Itiln Ihe Nighi, In Mie I'nri-iH'l 
lend, ill Ihe nliNeiiei' iif Imgel tiinlliiii. TIiIn night Inin 
lieeii iliNeiiNned III ilelnil."*' I'emnil In Intneil nit the 
ei|imlinn 

. H,\<t\ ~ ft) 

nhliillieil liy wrilltig 

■» I til d H\r 

mid elliHiinil ing mnl r finiii eiiimliniin (21) mnl (2fM, 
'rim iiiimillllen H„ mnl //, nre |ii'n|ini‘Mniinl tn enn y, 
|.Hee ei|iHiMnli (2).l A llxedA In |nil iidn Ihe liiei'lni- 
lilNHi.Mlileh Mil'll I'eleiiNen Ihecni'ki'i when ii niininllieil 
viiliii' nf (V iiNNiiHien Ihe vnlim given hy ei|initlnti (20), 

I" ... nf hniiilin, / «. | mnl t<» -- 11, nh tliiit 

ei|niilhiH (20) I'edimen tn 

If - /hr. f!iO) 

A night like l‘i'miiil In n|n'ii tn Ihe nlijeelliiti Ilinl. 
Ihe iillnt enittinl lire when he feein It ii|i|irn|irliile tii 
lll'e. He iniinf wiill fnr the I'eleiine mid lie iniiy Ihi tin** 
idile tn Judge when the releiino will eniim, lit n ntriing 
lieiul wind the releaHe niiiy he Ueliiyeil ilmigeriiUHly, 
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Chapter 10 

STUDIES OF ANTIAIRCRAFT EQUIPMENT 


10.1 INTHODUtmiKY IIKIVUKKN 

iviwioN 7 (if till' NDIIC, ill ('lii(r>{(' (if riwiii'cli 
mill (ii>vi<l(i|iini'ni in liic wlinii' (Md (if lire (*(111- 
trui, U'liH fiii'tiiliiiti' ill IiihIiik, imlli nli ilM (iwti 
fi'i’iniiciil uliifT mill im cmpinyi'i'K (if ifn odnliactiii'K, u 
niiiHidi'riililc iiiiiiilicr nf iiniividiiiiiM wiio \\(>i'i> tiiiiiilv 
i*x|i('it mill i'\|ii‘i'ii>ii(‘(>(l ill llii> miiilvtli'iil ai«|ii'('lM nf 
lti'(< iiiiitriii. TIiiih il Ih iiidiiml mid tiiiitH'i- iliiil llii< 
v\(<ll‘‘liiiiiiii('i'(l mid iiniiid iiniui'iiiii nii miliidi'i'riifl 
i>i|iiipmi>iit, ini'iiiiiiiiK llii< linin' iiiiitlii'iiiiillciii iiMpiH'la, 
wim ciirrii'd niil iiy ni\'li*tiiii 7 , iiinl will Im fniiiid I'c- 
piirtc'd III liii'ir l('('iini( id piipi'ix. 

'I'lii' .Apfiiind .Miitlicniiitii'K Pniii'l wiix, iinvi’illK'Icxn, 
iiNki'd fi'din liini' In lime In lin vm'idiiijdliH nf miiih Hia 
referrliiK td mitliiireriil'l e((idpiiieiil. 'I’lie pii'Ni'iil 
I'tiiipli'l' l'(•pdl'tll IIk* amp iielii ilicM ill liiii* lli'lii. And 
Niiice dll' A.NiP iielivIlii'N Mcrn nf 11 riillicr iihwiiIihI 
mid eiili'li-iiK-eiili Im'iiii initiiic, il Ikim Meeiiied de- 
Ntndiln Id |in‘fiii'(’ llie eiintiler ivilli miiiie tirief ki'Iii'I'iiI 
ejiiiiiiieiili* dll iiiiliiiirernfl pnilili'iiii* mni ('i|iii|mi(<iil) 
ill llin impe lliiit llieiie Kciiend l'l•mlll'kH will fiiriiiidi 11 
liiii'kKriiinnl hkiiIiihI wlileli llie Mepmide mid iii'i'i’m- 
Kiirily ndinmvlidl iIlKcimiiceli'il Meelliiin* nf liiii« 
eimpler will lie liidie I(((dei'»lmidiiliie 

A" fill' m< llie ivnrdu liiemwivi'n me enlieeriieil, llie 
plii'iiHe ''milluireridl Ilic" nlniiiiil include nil liie dl* 
I’l'cled iiKiiliiNt iiirci'iifl. .Mlilimy iiKiiKe, liimnver, 
Ki'i'iini Id n'Kit'IcI tlil^ pliriiNi' In lire dlieeled iiuiiIiimI 
lill'Cl'iift fl'diii Kllin* loeiited im Kl'iiiilld nt' Hlilp, llie 
piil'lim' "pimii>'*ii<pimi(< lil’i'" iieiliK liidi'i' (’iiiiiiiiiiii Ini' 
lire dit’i'i’li'd fi'inii mie iiii’eriifl iiKiiimd midllier, 

The pi'i'Kciil c|iii|iter fiiiimvii iieeepti'il iimuki'i iiml 
flliiw refei'K Id urdiilid-fiepimii' nr Hlilpdieplmie iiiili< 
nll'i'i'iiff lire. Tlie pliriiw' "iiiillnli'eriift lire I'diilrnl” In 
ijffi'lt litlerpi’i'leil nn ilieiiidliiu viii'Iiiiim weiipdiiH, kiii'Ii 
iiK riii'kela mill Kiiiiled iiiIi«nI|i<k, In iniilltldii In llie 
(iil!i(id<i.x gliiiK df vmliiim I'nlllii'i'x, The preHeiil eliiip- 
ter, lidwever, refern niiiy In milliiireriifl f/mi*. Il la 
eimtiimm'y In dhlde miliiilrernft tpiiiN Ititn Uvn niidii 
eliww’S, AHlomalh leen/iomi Itieiilde miieliliie Kiilia nf 


viirliitm eiiili'i'l'N wliieli lltilixe lieited itinmiltdliiin, 
mill eerlitiii liii'Ki'r kiiiik Hiieli iiN the ’il)>ii)in, mtd the 
ItMiiiii hiifdi'H ivliieli iiiitiiiiintieitlly till' ellpa itf alieila. 
Aiiliininlie \veii|idim inirniidiy lire Hultii aiiiKa, nr pm* 
jeelileH with edittncl fiixea, imt they lin lint eiii|iiiiy 
pniJeellieH wllli lime fiini'M, liiir linen It aeein likely 
Hint liii'ii' dlliieiiFtInim wiiilid ever periilil Hie line nf 
pnediiiity f'lnseH. Miyjnr en/dier initiiiivrmfl iriiim 
(Mdiiieliiiti'a ealled /leiir// i\t>liin'mi[fl) iiteliide I he 
x'ltriniiH larger hIkiiI kiiiih wiiieii iniiii aiiiKle alieiia nf 
I'liliherH It III., ft III., IM) nun, etc,, lliew priijeetlli'M 
leirniidiy lieiiiK liiiiedimeii, 

.All anllalrei'iifl lire eniilriil HVideni liiVnlvea Hie 
fdllnuiiiK 

I. 'I'nrKel ilalii KiiHieriiiK. 

'J. TriiiiHinlHxidn nf llieae diila In predieliiiK nieeiiin 
iiIhiii.* 

Predlelinii; or ealliiiiilinil nr eiileiiiiillnii nf kuh 
nrilei'M He. pnxillnii nf khh niiii fiixe MellliiK If iIiIh Ih 
I nviilveih. 

I. 'l'riinMiiii''H|dn nf liiCHe kuii nrdei'H In kHII. 

ft. IIrieiilalidii nf idiii (and m'IHiik nf fiixe, if in* 

vdlveiil ill a. . willi IlieHe Kim nriieri, and 

llriliK nf Kon 

la Hie emie nf a Hlrided iiifaiilry mini, (IriiiK at a 
plane ivilli Idn rilie, Hie liil'Kel diila are enllecled iiy 
IiIh eye«, IrmiHiiiilleil liy Ida liervniM Hyntelii In iliil 
hralli, e ideii eHilliiiiteH the prnpel' pimillnll fur IiIm 
K lin. 'I'lila eMlIiiiale Ih aK»ln IraiiHiiiltted Iiy Hie aerv* 
nilH H.i'Hti’lii In imiHeleH wliieli nrieiil Hie Kim nmi Iii’I'hh 
the tilKK'')'. Till' eleineiilN nf a eiilitpiete tire eiiiitriii 


* In Hie etiler lennlimliiK.v ef Hie Arniy, Hie tiredIrtiiiK 
nieetiiiiil«in. axMiill.v I'lniliilitliiii Hie iiieeiiiailHiiiN fur niiliiliilnK 
eaKiilni' liil'Kel dalii ten ii"l liuKel ntiiKe, whh kaim'ii im a 
iHirrhir, III Hie Navy, Hie «iird tUm'im' nmiiilly I'cferH In Hie 
Iwi'Ki'l iImIii iiiei'iiiiiilHiii, mill llie |ii'edletiii' in milieil 11 nimiinhr, 
la iiieie lereiil Army ei|iiliiine(il. Hie liiiKel iliilii (levlce l« 
I'lilled II Irurkrr mill Hie iilnillelnr 11 iiim/iidcf (ti* In Hie N'livy), 
Til iiviild HiIh I'liiifiiHliiii Ilf teraiH, ive will aim llie Keiieriil, mill 
linnily iiilHliileriireliilile, l(iriii jimUrlur fur the ilevimi wliieli 
iiemi|ilH liil'Kel ilnia nail tii'KiilelM Hie future |NMlHiin ut tlin 
Ini'Ki'l. 
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(tyuhnii Ill'll III! iiiiw'iit, hut (ho «,v«tniTi li* iiiiinni'liii'* 
niii’il 1111(1 wliolly |M<m»iml In nlmmotpi*. 

In lln< intni’innilliitn i‘iim(< nf ii ithiiiin khii, I In* tiii'Knl. 
ilntn iMii iilitiilnnil hy tnii innii wlin, iiiin M tii'kinK In 
olmvtinii mill oiin In imlniiitli, "ti'iii'k" (ho (nrgnt hy 
knoplng (ho ni'imM liiilrm of tii|(W(«)|Mii iiIlKni'il nn It, 
I'liOMi ti'iu'kIiiM; toli'HiMi|)nH iirn lui lllil•((ml piii't of tlni 
pmlli'tliiM; nuM'liiinlHni, mo Hint (riinHinlMNloi) nf tiU'Knt 
iliihi pi'iwntx no iii'ohinin. A iinM>lmnli'iil (iiinl oliH'd'h 
(Mil) ili)vl(M< iii'i'cptK tlii'Mi tiii'Kot ilalii) unit I'ontliiii' 
oiiKly roiiipiili'M wind piwldoii tlii> K'ln nIioiiIiI Iiiivc 
III oi'ilci' tliid (iroJiM'llloH IIi'imI fi'inn It nM*(<l tlii< hii'Kct 
In Hpiici'. TIi(<m< itnii hiiIoi'h iiri< li'iinMiiilMi*il hy iin 
I'li'iMi'li'iil iliiiii Ii'iiiiniiiIhhIoii (w>lMyn) HyMloin (o tlii< 
liyiiniiillo or i<li<(<tHi' nitvon wlilrh, ohi'yliiK (lii>Hlmnilii 
tlii'y l'l•l'l•lv(^ niiloiinilli'iilly k*>i>p (In* mn* pi'o|H>rlv 
orli<n(i>il. TIu* li'iii'IdnK iiinl proilh'lliiK ioi'i'IiiiiiIkiii In 
iiiil'i(iiill>' Monii* iIInIiiiii'i' from (In* itnii, to iis'olil Nlioi'k, 
Niniiki', 1*11',, NO (lint triiiiHiiiiNNioii of kmii oiiIoi'n from 
pri’illi'lloii to Klin I'oiiNlhiitoN II l'l•lll (iiIiIioiikIi niiIIh* 
fui'lnrlly moIvi'iI) iii'ohloio. 

In II Ntlil niori* I'oinploioly nll•l'llllllllll•ll NyNtmn, tin* 
tni'Ki'l iliilii iiiIkIiI III* ohliiliii*il frinii ii rinliir Ni*t which 
fiilloWN llii* tio'Ki't iiiiloiiiiilli'iilly, oiii'i* IlN hi*inii In 
phii'i*i| on till* iiii‘((i'li mill which iiinkcH coiitiiiiioiiNly 
IIViiiliihli* Ilii* iiliKilliir iiKliiiiilh mill cli'Viitloii of (hi* 
liii'Kcl mill IlN Nliiiit riitiKi' in ynnlN. 'I'Iicni* ihdii iiri* 

I hen IriniNnillli'il hy ii ncInvii nr Nhiilliii'NyNti*ni to tin* 
prcillciliiK nicchiiiilNin elilch connMit«*N tin* kiiii 
orilci'H. The KIIII onlei'N me I riiiiNiiiltteil eleetrienlly to 
the Nei’coN, liyilriinlle nr electrle, which piiNlllon the 
KIIII iiimI w hich ncI the fiixcN. Hiieli ii N.VNteiit In iihnoNi 
w holly iiieehmil)!ei| ninl iinloiiiiiile, the hnnnin eh*> 
nielli iiorimilly eiilciiiiK imly iit the liillliil inonient 
Ilf elioiiNliiK the liii'Ket, mnl iit the llmil inomeiil of 
llrliiK (III* Kmi- III the iiionI eoiiipletely ih*i'e|iipi*i| 
NyNleiiiN, even the IoihIIiik of the khii In liii'Kcly or 
w holly iiieeliiinliteil. 

'I'lie leNtliiK III' eviiliiiitiim of ini iiiithilrerHlt lire 
eiiiilrnl NyNleni Involves ii IiiI'kc iimiiher of eoiiNlilei* 
ulloiiM, Nome of wlileli prove l«i Im* hivolveil innl 
illllleiill. 'I'lie prinelpiil poliitN iippeor to he iin follow ni 

I, The ileleriiihiiitloii of the erroiN in eoinponentN 
of the N,VNli*ni, or in the totnl syNtein, lefieii tfw iniuiln 
(lie \villinl\l t'l'l'fil'. 

The eoniponeiil In ipieNtloli nilKhI he n NliiKh* am* 
pllfyliiK elreiilt In the rinhir rmiKe eifiilpnient, or a 
kIIiIi* ninltl|!lli*r In the preilletoi't or the fniie thnhiK 
ineehmilNin; nr ii liirKcr eiiin|ioneiit Niieli iin the whnii* 
lireilletiir, or the Kim sei vo, 

An Iniportmil piirt of thiN error (namely that part 


which wiinlil renialn If all meelimiUatlon were pn^ 
feel), can often he analyicil mnl ciirnpntwl matlie« 
inatically, whether or not the phy«i!«il et)nipRH*nt 
cxlNtH, Many NtmlicN of this sort were carried out 
hy Division 7, mnl some hy AMI*, 

lint aetnal test nf physleal eiinipment Is also es« 
seiithil. for even with |K*rfeet Inputs, real wpti|mient 
falls to perform exactly In neeordiinee with the cal- 
enlated theory, th(*re liehiK e(*rtuln Inevltahle errors 
line to haperfeetlon of paris, frietlon, sprlnK of parts, 
wear, nneoiiipensateij teinperntnre elf(*ets, eh*. 

I'lxperlnieiit Is essenthd In the detertainntlon of 
ihcNc errors for mint Iter leasoii namely that, eertain 
phenomena are not miiemihle (at least at this stitKc 
of idTiiirN) to relhihle preilletlve analysis, Tims the 
fraKineiitmloii ehiiracteriNtles of a eertain shell mast 
he ilelermiiied expevlnieiilally. (Hee Chapter 11.) 

II. The ilelermlnalloii of I'li/ml ccrecs, ami the 
ih*h*rmhmthin of the rjffrl nj (fiesc fa/od «,''ryr« loi (Ac 
im(/m/ /s'l/onmoM'c of eenipnm*nls of a system, or of 
ihe w hole syRlem. 

At this point In iiitroilm'ed the vitally Importmit' 
nadter of the alertness, aecnniey, and stiiiiilna of the 
hmmiii operathiK persontiel, as these factors are ln> 
linetieed iiy selectioii mid IriihihiK, mill hy operuthiK 
eiaiilltlolls. The ilesiKii of the system slmnltl take 
inthaati* aecoiiiil of llii* ahlllly mid liiiilliitloii of the 
persiinnel. |‘'or e.xainple, the snioolliiiiK of data svideli 
ai'eiiiiipaiiies llii* predietloii priieess nmst In* hiiseil 
direelly on a kiiowledKc of the tliii'liiatlons due to 
IriiekliiK errors, mol mi liii'ieasc In lheiiri*tleiil pre¬ 
cision of n ilevlee may he more than eiinei*lli*d out hy 
Inereaseil dlllleiilty of operation. This Is a llelil In 
wliieli Division 7 has done imieli pioneer and fniida- 
ineiilitl work. 

It Iseleiirly lioporlmil llml nil smdi tests la* enrrleil 
onl nndei' as realist le eonilllioiis as posslhle, that the 
lestiiiK he i|nmilltidive anil ohjeellve, and that the 
tests lie aileitnalely plimneil ami I'nllaldy Interiireted 
hy MSI* of slatlstleal tei'linlitiies. Here iiKiilti Division 
7 hiis set new slimdarils, notahly thriaiKh the de* 
velopment of ilynniiile leslers for preillellon, tlieile- 
velopnieiit of ki'i'iiI teslIiiK enKhies for alrernft lire 
eoiitrol eipilpmeal, mid the ileveliipmeiit of exten¬ 
sive anil speelaliRcil eoinpiitlnK eipdpnient. The 
AMi*'s eiiid I'll ait Ions hiive heen mlimr iitnl Itiel- 
dental. 

III, 'I'lie ilelermlindloli of the overall effectiveness 
of Ihe lire eiinirol system. 

The nliinnde test, of an antlalreraft defeiisii Is its 
ahlllt y to shoot ihiwn enemy platii>s. Tints it Is indnriil 
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to iittf'iTijit to oviiliiHti', for tniy glvoii nyHiom, nomo 
ovomll ItnloK Hiioh mx "|i>'oI)Ii)iI<' roiiinlH tior ItinI/* 
tisMiimiiiK II coriiiiti ly|)o of iiir«»‘l tiiiti ii lU'Htiln I'oiii'no 
of fiii'ni't I'cliitivo III (tun, 

Hill'll I'uii'oiiitioiw involvi'i llrut of nil, n ktiowliHlui' 
of till' piiftoi'ii of omii' of tlin Hi'liliil Inii'Kt inilhtH In 
tliH sky I'i'litllvi' to llio ijdsiwl liiii'Ht loimtliio. TIiIh 
knowInilKi* romos pi'iiniiilly from IliiistMilli's iiiiil loslx 
iiiitlllipil iiliovo unilci' I itiiil 11, ll Is lll•Sl'rilltllllo In 
toi'lns of till' Pi'hii' III lliK topiiii iioiiit of lio|iiii'( of 
inniiy iniislH, iIiIh oitiii' In llii< llll•^lll |ioliit of liii|>iii‘t 
noi'iiiiilly rliniiKlliK Ils viiliii' om lliiMiu'Krt inovi'SitioiiK 
Its I'oiii'KO. Ill iiililllloii to iIiIh hIoivIv i'IioiiuImk IHiih 
ill till' loi'iilloii of liiii'dt |ioIiiIm, iImM'i’ Ih ti I'oiiilooi 
omir of llio liiillvliliitil Inii'nlH ivilli ri'sin'i'l to tin* 
loi'iiii poliil of linpio'lj mill iiiiilt'i' I'lO'ltilii l•ll'l>lllll- 
Mloiii'i's II I'oi'i'oliilloii of Ki'i'oliM or lonHoi' liiipirtiiio'i' 
lll•IO'IM•ll llio pIMllloll Ilf llllllvlllllol Klll'l'l'l'llllllt sIioIm. 
Ill tlio I'lidi' of oiiloiiiiilii' iM'o|iiiiiN llriiiu; In loirntn, it. 
U soini'llnii'H I'liiivi'iili'iit to ^ipoiik of lilon I'lrorn \i lilrli 
Ill'll Mli'inly iIiii'Iiim; iIh' Ihii'mI, toil mIhmo I'liliio woiiiil 
IliH'limtii fi'iiiii Iiiii'kI III Iiiii'mI, oihI iiiIkIiI l■lllln|{ll 
Nvsli'iiiolli'iilly fi'iiiii piiliil to point on tlio tiirui't 

I'lllll'KIl, 

'I'lii'iii' Htinlii'fi of 1 ‘tTi'i'tlvi'ni‘HH iiiiiHt oUo lionl iiltli 
till' wliolo I'liiiiplli'iiti'il IiiimIiii'hn of ti'i'ioliiol IhiIIImIIi'm 

till' hI/.i> oinl vii'lulit illnti'iloitliiiiM of nIioII friiK' 
ini'iitrt, till' onunhii' iIIhI rlliiilloii of fi'oKiiii'iilH, thr ii'* 
loi'lty illMliiliiilloii of fi'iiKiiii'iitd, Mini llio foll-o|t' lini 
for llio friiKiiioiil voloollloH OH thin iIoiioiiiIh on iiltl' 

I Olio. Till' viiliioi'olillily of llio liiiKol ploiio loiiHl iiIho 
III' ooi'ofiilly I'liiiHlilori'il, hIiiiI.vIiih llio prolnililo olTool 
of hIiiuIo or iiinlllplo IiIIn of frimiiioiiiN of vnrlooN 
cliiiriii'li'iiHlIi'H on nil llio iilrornfl i'oiii|iioiontM, Tho 
iii'lonliilloi! of llio loi'iii'i Ih liiv'iili'oil, OH ivoll IIH till' 
rolnlli'o I'oloolly of liiritol mnl hIioII. 

ll Ih oImii iiii|iorliinl to i|iioHl|on liow llio olTootho- 
noHH of tho iinlliilrorofi liro ooiilrol Hynli-iii In nlTooloil 
If till' Inritol plinio I'mIIoiih n I'oiirno (oiirvoil llittlil or 
oi'iimIi’o iiolloii) iilili'li M'liH not i'iiiiloni|ilotoi| In tho 
iIohIkii of tho proillolliiK iiii'i'liiinlHiii. 

Ami "liiiil lIro" prooi'iliiri'H, Inli'iuloil to fiirnlnh 
iipllniiiiii oiiipirloiil I'liliioH for I'ortiilii oorroi'tlon 
piiriiiiM'torH (mil'll im hiilllntlo nlnil, ninsxli' voloolly, 
iilr ili'iinlly), liiivo nil lin|iortiiiil liifinoiii'o on oi oiiiil 
olTiiolh'oin'HH, 

lioinilvo to tho ItoniM ivliloh ooino nmlor thin hi'nil- 
liiK, AMI* I'liri'ii'il mil n I'oiiNliloriililo iitnmini of ivork 
ivliioli ivlll lio lirlolly minnmirlsoil or roforii'il to In 
tills oliiiptor iiinl In ('liiipior II. In this oimptor, Hoi'> 
thin It), I Is Inti'oilnohiry. Hootlmis Itl.Snmt ll).!l rofor 


III ilry run omtoH In lusts of liro oontrnl systoins 
ivltlioiit sliootinfi. Hootlnn ID, I Is ii tlmorotiniil (mm* 
piii'lsoii of 11 llnonr mnl u ipnniriillo prmllotur. Hon. 
thin ID.I5 nli'os osllnioloH of llio oontrlliiitinK nti'ors of 
ll inirlli'iiliir liro oonirol sysloiri, Hoollmi l(),D ills* 
I'Mssos Iivo nonllnoiti' viiriinils of n oonvontloniil llnonr 
piKillotloii olri'iill. Hoollmi ID,7 illsoiissos Iriiil liro 
proooilinos In tho oiisi' of ii projootllo with prosi't fnso, 
Hootioiis ID.I't, ID.t), mill ID. ID iiri' lirlof ilisoiissloiis of 
spooliil loploH liivoIvliiK iiiitlolroriifl oitiil|imont with 
irliloh AMI* wiis ooiii'ornoil. In flhiiplor II, AMD's 
innilytio stmllos of friiKiiionlntloii mnl ilnniiiKo iiro 
1 ‘oporti‘il, toKollior with oortoln pioiioorinK Itrllish 
noil Hoollmi 'I' ptipoiH, 

til. I,I Fin* I'oiilrol S.vhI(miim 

( 'oiisiilor II toi'Kol niroriifl in inollon oioll^ Its 
ooiii’HO. SiippoHO iliiil II hIioI is to lio liroil lit tho ho 
sliiiil III whioh too liii'Kol is III II point 7'i of its ooni'Ho, 
oiilloil llio prison) /i(iHi')i'(iii. If iho nnillmi of tho loi'Kot 
in tho iliHtmilH follnwiiiK llio lti'ln!,( IiihIiiiiI is ooii* 
sliloroil OH kiiowii, Ihoro is ilion iloloriiiiiioil liio/ntnrfi 
/lOHi/ion 7') mi Iho omii'so, nnnioly, ihiD point mi tho 
ooni'so III oliioli Iho projootllo hIioiiIiI ho iiiinoil In 
oi'ijot Hull Iho Hliot ho iiioHt likoly to lilt Iho loi'Kot. 
TIiiih Iho piiliiliiiK nf Iho koii (iiinl tho fiiso soil Iiik, in 
Iho oiiHO of II proHol fiisoi hIioiiIiI ho hiioIi os moiiIiI 

prmiooo II hit ill Iho fnliiro piiHiilmi 7'u, in .. to 

tho holllHtio lohloH. 



t''iiii lOi I. I'lixllliiii Ilf Kon iiiiil liOKol 


Tho iimltvlnr is ihiit purl of Iho liro poiilni) sysloiii 
iililrh ilolorniliios ihi' uiiii soIIIiiks wliloii iii'o iipprii* 
prIiDo for onoh slinl. ll is oli'iir Ihiit llio iniitimi nf 
Iho iiiritol in nii Inlorviil proroilInK Iho firinx liisliint 
iinist Inlinoiioo tho snintlmi pmilin'oil hy llio |iro> 
illi'inr, fnr snoh prhir iinitimi nf tlio turbot Is tlm mily 
iivnlliiiilo smiroo nf liil'oriniilinn iihmit tlio innllim nf 
Iho tiii'Kol ilill'IiiK till' I lino nf lilxlit nf tho projoolllo. 
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it Is iiidii oliHir timt till's miliitiuii |ii'(iiiiiiHMi by tho prc- 
illiilur (siuiniit Im minwt in nil numit, mIhi'ii (ho tiiricot 
niiiy niovo in illJToiinit vviiy« ilnrlnK ilio I lino iif IliKlit 
(if till! priiJiHstllo, mill, In oortiiln oiiwon, will Im' iihlo tu 
iiviilil iliimiixt' liy tin* pi'iijootilo illiootml iit h fiitnro 
pimiMiiii 7's niipfiiiiHiito fni- n oimcMO (IlfTi'nnit friiiii 
tlio ( 1(10 itolimlly llmvii iiflor 

Tliim tlio o|iomt|uii iif llio piiHlIi'lni' llll•ll|lll•M iiii 
oNtmpiiliUliiii Ilf llii* piMl iiiiillim Ilf tlio liii'Kot liitii 
lllO fllllll'O. 

'I'lio wity ill whii'li tlio iiiitlliiii Ilf llio liii'|t(<t prior 
to till' iiiMliiiit Ilf pri'illi'tliiii U fod liiiii )li(‘ proilioliir Ih 
IIM fiilliiWK. Miiii^o to Iho liU'Kol lit ('Ill'll liiMliiiit In 
iiioiiHiiii'il liy niiliir or nptii'iilly. 'I'lio niiKuliir illroo- 
tlmi to tho liii'Kot III I'lii'li liiNliinl Ih oolitlilihlioil liy 
iiiio'liiKii lino (IIiooxIn nf n loloNoopo) In Iho iiroiliotor 
MO UM to pohit III Iho liii'Kol I'oiilliiiioiiHly. 'I’hiM proooMH 
Ih known nn fnioA'i'iir/, 'I’Iiiim, osoopl for iho i'iiiikIiik 
iiiiil triiokliiK orrorH, tlii< pivooiil |iiiMhlonof tholiirHot 
(roliillvo III iho proillolor plnlforin) U mi hi|!iil in llio 
proiiloliir III oiioii hiHimil. 

Ill nilillliiin III liikiiiK iici'oinil of iho nioiioii of tho 
Ini'Koi, Iho proillolor niiiMl iiiiiko iimo of imIllMih in* 
forniiiiliiii Ilf Iho Min i I'linliihioil In Iho liriiiit IiiIiIom for 
llii'ipni mill priijoolllo. In pnrlloiilnr, ihoiipproprlitlo 
poliiiliiK Ilf IIiokhii will not iiMiiiilly lio lowiinl llio 
fllllll'O poMliliiii; II will ho Mill'll iiM III iii'hlovo n hit on 
Iho fllllllO IIOMilillll. 

Ill Iho oiiMO Ilf lioiivy iiiilliilri'riifl, Iho hipiil In Iho 
proilli'tor will iiii'liiilo Iho IiiiIIImIIo wIiiiI, Iho InilllMtio 
loiiiporiiinro, llio hiilllMlio iilr iloiiMlly iiinl iiii ohIIiiiiiIo 
of Iho nniiiiilo vi'loi'liy, mill |iorhii|iM olhor moHIiikm. 

'i'lio iiioi'IiiiiiImiii wIiIoIi Ii'iiiimihIIm llio miKuhir kiiii 
oriloi'M (Ihid Im, Iho iIomIi'oiI )i,iin moIIIiikm whioh I'ofor 
III Iho poiiilhiK of Iho Klin Inirroll fniiii Iho proillolor 
III Iho Klin iipi'riiloM mo riiplilly Ihiil inio niiiy ooiimIiIoi' 
Iho IrmiMiiilMMloii iiM olToolh'oly iiiMlmiliiiiooiiM, 'I'ho 
I'll loiiliilIon Ilf Iho aiiKiiliir KHii ihiIoim hy llio proilioliir 
Im Ihorofiiro IhimoiI on iho proMnnipllon Ihiil Iho kiiii 
Im firoil III llio vory hiMimil of proiliotioti. In iho oiimo 
of II (iroMol fiiKo, howovor, iho fimo iiiiimI IiomoI lioforo 
Iho mIioII Im (iIiii'oiI hi Iho hrooi'h of I ho kiiii iiinl firoil, 
'riioiiilorviil Ilf iiiiio liotwooii tiio liiMlmitiil whioh Iho 
|iroillo(iir ooiiipiilOM llio I'inio moIIIiik ninl Iho liiHliiiit 
III. whioh Iho fii'iijoolllo Ih llroil Im lho/ii»o i/rin/ limr. It 
iniiMt ho kiiiiwn in inlvmioo ninl ho foil iiilo Iho pro' 
iliotor, 

(^niMliloi'liiK lliooiiliro liro oiiiitrol MyMioni, iino iniiy 
Miiy thill ItM Input ooiimImIn of Iho iiinlioiiM of tho tiii'Kot 
mill tho KIIII mill proilioliir plulfurni, tho trnokliiK lii« 
put, tini raiiKliiK Ininit, n niiinlioi' of MottliiKx rnlntoil 


to witiil, nil* (IwiHlty, tomporntiiro, iiihskIo voliiolty 
mill tho llko, mill, In tho onno of n priwot fu*o, tho fitao 
lionil thno, 

'J’ho iiiitpiit of tho fii'o oiintfii! Myntoin Ih tho ho- 
(pioiioo of gun HOttliiKH offoctoil hy tho giiri mnl tho 
roHiilliint ti'iijiwtorloH. Tho kiiii mittliiKH iiro iho 
miKnliii' KIIII HotthiKH whioh ilotoi'mltio tho tih'ootliiii of 
tho I'lilo Ilf tho KIIII, nnil in tho oiimo of n proHot ftieo, 
tho fiiKo NottliiK. 

Tho holiiivliir iif it imi'tlonliii' priijootllo Ih tint ilo« 
loi'inlnoil oxi'hitiivi'ly hy tho kiiii HotthiKH nt ItM fIrlllKI 
lhoii' Im MiiporpoMoil on IIiomokiiii HotIhiKH n iliMporHioii 
or rmiiloin viirlalloii! Tho Iiiii'mIn or li'itjooInrloM, iih* 
liiliii'il from II MorloM of nIioIn iit pri'olMoly tho Hiniio kiiii 
M oiliiiKH, will ho illMlrihiiloil iihoiit tholi' nvoriiKO piinh 
thin (whii'h Im kIvoii In tho hiilllMtlo tiihio), in Iho 
OIIMO of proxlinlly iinil I'oiilni't fnxoN, Iho ilotiinnllim 
of Iho priijoolilo Im ilolorniinoil In part hy Iho tiii'Kot 
ilMolf, 

A KoiiiTiil (i(llhimKh Ini'iiinploloJ iIImoiimnIoii of liio 
ohmnoloi' of miliiilrornfl woiipiiiiM, hoiivy mitlnlrcrnft 
proilli'loi'M, liro I'liiitrol oipilpniont for IIkIiI iinthilr- 
oriifl, mill miliiilronifl rmhir oipiipmont iih woII iih 
llio i’l'porli'il oporiiliiiK i'limnoloriMlIi'M of n nnnihor of 
Hpoi'llli' wi'iipoiiN ImkIvoii In II inoinormiiinni.* 

III. 1.1! Tiine Hmm( of Proilictttr 

HoomiMo Iho proilii'lloii Im In )mrl mi oxli'ii|iolnlliiri 
of Iho prior niolloii of Iho IiiikoI iim oliNorvoil, Iho 
olToi'l of orrorN of oliMorviilloii niioli hm riiiiKlnK mnl 
iriii'khiK orroi'M wonlil ho MorloiiM If tho ohMorvntloiiM 
worn not iivoi'iikoiI ooor ii Hiitiioloni ly Ioiik Hnio In* 
lorviil. 

'I'll IIIiimI riilo IIiIm point, ooiiMlilor ii in'oillolor whioh 
oNiriipohili'M ill Iho folliiwIiiK Ihioiir fiiMhloii: Tho 
I'oiii'Mi' of Iho hii'Kot ihirliiK tho thno of IIIkIiI Im pro* 
Minnoil loiio iiliiiiK thi'MlrnlKht lino johiliiK Iho |iroHont 
poHlIhiii V'l of Iho liii'Kot wllli tho poNlllim Tu of tho 
Ini'Kot (' hoi'oiiiIm hoforo tho iii'omoiiI liiMtinil, whoro 
(' Im mi lino ooiiMlmil known iim tho limv limit' of lho (iro* 
illi'lor. Hii|ipiiMo tho Ini'Kol Im hniooil IlyliiK nt n oiiii* 
Mtmit voliiolly (tliiit Im, In n MlriilKhl lino iit n oiiiiMlniit 
Hpooil), hilt MiiiipiiNo llnil Iho Inpiil In Iho ooni|intlnK 
nioi'lmniMin of tho iiroiilotiir onrroMponilM to n wiivy 
iniition whioh liovInti'M fi'niii holiiK MlrillKiit hoomiMii 
of Input mill iinioliino ornirM. Tlion tho oxtrnpiihitliiii 
limy ho KrIovmiNly wriiiiK, If tho I lino huHo Ih Hiniill 
oiimpni'oil to tho thno of tllKiit, im Im lni||onl.oil In 
li'lKuro 3. TIiIm iiliMoi'vntiiiii Ih rolntoil to tho fnot that 
iiitlioiiKli mi ori'iir inny ho Htiinil Hh rnlo of olimiKu 
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miiy Iw! Iiirgo; and tho mt.i* ul' isliiinKn «if Mm <il>m>rvod 
tiifKnt pimitinii nffMtH tl)i» ostmimhilluii tn ilm fttinits 
linNitliiti. 



TIiiim, nlli(<r tliiiiKM )<i|iiiil, ii Ihiik iImm' 
lni|in)V(>N iimlli'tldii. AiMliilrrriirt i'nKiiK*'nMMitM Hh* of 
lliaittMl diiriilldii mid it In (|<>Mh'Mlili< to m'lil<'vi> 

Mvo NliimlinK tiN I'lifly In tlii' riiKiiai'iiii'nt im In |hin- 
hIIiIi>, l''iir IIiIn I'otiNnii, ii Nlitn'l llnii' lutnd nitiild lio 
imiro iidviiiiliiKi'iiiiN limn ii IdiiK iim*, It iIkmi* ui'ri< 
mil I'liiiiiii'iiNiilliiK dlNiidvaiitiiKi'N. 

10,1.It (if Kirr ('(intrdl 

S.VHltMIIH 

I’riirlindiv nil Ilm wink nf .\,\ll' nii niilinlri'iiift 
linil til dll wlHi Ilm iinnrmiii nl nt llii' l■llMll‘lll NyNh'iiiH 
III Ilm fiilliiwina Ni'iiNi'i 'I'lm AMI’ wink won mi n|)- 
IH'iiIniiI III' Ilm i'lTi'ril\'i<iii'NN iil' n Urn I'lmtrnl N.vNti’in 
III' III' mm Ilf IIn imii'In, i‘IIIii<I' liy iiliNin'inllini nf |mr- 
I'lii'iiiiiiiri' III Ilm Ill'll! Ill' III n Inliiiriitiiiy, oi' liy Ilm 
Nliid.v Ilf IlN iIi'nIkii. 

All ••iii|ili'li'nl iimlliiiil Ilf iinnonnIiik ii llri' ruiili'iil 

ityNlciii In III Ni't II ii|i iiKnliiHl ilm I'lii'iiiy niid In riiinil 
Ilm miiiilmr nf iiIiiiii'n nIihI ilmvii mill tim niinilmi' nf 
I'ltiiiiilN lli'i'il III' Ilm iiiiiiilmi' Ilf iniKiiKi'limlitM. Anni'nn- 
iimnlN i;f IliU Niirt n|i|ily Nimi'llli'nlly In Ilm lii|iiitM 
wlili'li iii'i'iil'i'i'd III Ilm I'liNi'N iiliNi'i'vi'd, Ai'ciii'iltiiKly, ii 
•'iiin|iiii'|Niiii Ilf Iwii Ill'll riiiiti'iil HyNtmiiN mi Ilm IminIn 
iif Nimli iiliNi'i'ViillniiN nIiiiiiIiI Im tii|ii|mi'i*i| liy nil 
liwoi'i'iiiiNN nf Ilm t'Mmil, If niiy, In wlilidi Ilm imliinl 
lii|iiil tiniili'il In fni’iii' nr dlNfnvnr nim HyNtmii nKiiliiNt 
Mm ntimr. I''iir nxiinilili'i nim HyNtmii iiiny Im Nii|mrlnr 
tn iiiinllmr nKitlliHl liirKutN InkliiK miiNlvn iii'llnii, 
Himli nMiiimrlnrlty will mil Im In nvldnimr If Mm I'lminy 
lllcN nnly Nlrtdnlil i'ihii'niin In Ilm nlmcrviMl niiKaKi'' 
nmiilN, 

All aNNONNiimiit nf a Urn nnntrni NyHlniin nf Ilm nimI 
Jimt diiNi rllmdi In Ilm (Inid nKnliiNl Urn nnnniy Nlioiild 
Im tIm liiMt Ilf n mo'icN nf nHHitMMnmnlM nnrrind nnt nil 
dnrInK ilm Ininrvid frnni tim Inltlid dnNlo;n nf Mm 


fiiv I'ontrol nywlnm to Hu iiriidimMon and iiho In 
qinuitlly. I*‘ni', If tlmofl niirllnr inwnMNincntw arn not 
narrind out, ndJiiNtnmnln and liniirovnnmiitK of tlio 
(Irii oonirol Hyiilnin wnnld Im nltlmr dniayod or loot 
alioKutlmr. 

Oim may niinHldnr a Nniina nf t.yffttn of nNNi»«nin(tnt, 
nf wlilch tim oim jimt iliimnNMiid In at tim oKtrnnm, 
«linm It In an nlmni'viitloii nf tim lii'n nnntrni NyHtcon 
In ai'llnn In wlilidi tim InimlN arn Niilijimt to ii tninl- 
iinnn of nnntrni nn tlin |iart nf tim olmnrvi'r. At tlio 
otlmr rnttri'iim from thn aNw<NNnmnt jimt di'Mrrllmd In 
lino widi'li I'niiNlNtN ontirnly nf |)ii|mr wnrk. Tim rniii* 
imiiont. |inrtN nf ilm liro I'niitrnl NyNloin arn doMorllmd 
inallminatli'ally; Ilm niilpnt In limn dotormiimd liy 
I'nli'iilntlnii, and a|i|irnlNPil. I''lri' rnnlrol NyNtoinN arn 
NO l■nlll|llil•|ltl•d lliat II I'l'itidn ninnniil nf IdoallKatInn 
IniN Imon imooNNiny In iiNNONNiimnlN of MiIn ty|m, Ar* 
1‘nrdiaKly, Ilm validity nf Ilm i'oniiIIn di<|mndN n|ion 
Ilm oxioni In ivlili'li Ilm IdoallmitlniiN a|i|n'oxlnnilo 
tImoNNontInl olonmniN In Ilm Nlliinllnii. I'!x|mrliimntal 
idmokN nf Ilm onllrc aNNONNiimnt ni' nf |iai'tN nf tlin 
aNNONNiimiil I'tni i'nImIiIInIi Ilm NinindimNN nf a timnrotl* 
Old iiNNONNiimnl and imriiill nim In lia\‘i< oanlldoimii 
III ilN onimliiNlniiN. 

Him advioiliiKo nf nil iiNNimNiimnl wliloli In oiitlridy 
Mmiii'ollonl In iIiIh; hilllal oniidillnliN ran Im varloil 
r<<iidlly and I Im wlinlo rniiKo nf a|i|irn|n'lato liipnlNoiiii 
Im Nindloil, 'I’liiiN ilm Non|m nf Ilm iiiinlyNlN In niiIi- 
Nlinitially Innador llniii oaii Imaoldovod liy nliNorvliiK 
Ilm lli'o rnntinl Nyaloni In imllnli. I''nr oxuiniiloi If nim 
wInIion tn rniiNldor tim Imliiii'lnr nf Ilm tiro oniitrnl 
N.vHioni nndor in I.viion nf iriiokliin, a» lyiioN nf riiiiit- 
liiK, a* lypON nf tiii'Kot inniinti, m typoN nf prodlolnr, 

• 'nim oiiinI oniiNldor III all iniitihih • • • MlluiitlniiN. 
Tho iiiaKidlndn nf tin' tntnilmr nl omnon Nonil ImonmoN 
prnhllilth'o NiamilmloNN, ihn llmnrolloal aiiidyNlN can 
Im oai'i'lod nut, and a nindoralo nninlmr nf oxporl- 
iimiitn oan Im jndlolniiNly oIniMoii and iiNod iin ohooka 
nf Mio llioory. .liidlolniiN niid prnporly planimd ox* 
poi'Inionliil lin'oNtlKntlnim oniiddiiod with tlio(a'olloul 
iiiailvNON pinvldo a pnwoifnl iimllind nf ri»Nonro|i, 

Any oxporinioiitiil iiNNONNinnitl Hliniild Im tm ri'idiNtIo 
IIN poNNllilo, TIiIn Iniplii'N Mint It Niinnid invnlvo Niinnt- 
liiKi prnvldod ll(o tittnltiald(< tiinllnn nf Ilm tai'Kot mid 
ntlior oninllflniiN aro roprowoifallvo nf imtnal oniidl* 
IlniiH. An Ilm innimiivoi'iililllly nf Inw larunlN In 
dollnlloly llniltodi timrn will la< NllnaflniiM In wlilnli a 
oanmrn loat UKallmt fimt innyliiK roal alrplattON, pna* 
nIIiI.v IlyliiK oviwlvn oniii'Ni'N, will Im a iiinra raallNtto 
Nlinitlatlnii nf oninliat oniidltlniiN tluMl In attaliialilo 
with NlaintliiK, III a oiuimra toNt, ovaryMiltiK litii tlio 


CMNmJKNTIAI- 




3 fid 


HluHilInx limy Ih'hIiiiiiIiiIimI i'x|mt‘liiM'ti!nlly. 'I’lsi' I'lTwl 

(if hIiUOI illti; Im I Ill'll MII)N'l'|IIIHI(li III! thl( (*X|H<l'lllll<MtKl 

((Iwci'viillmiH, 

l''iii' (fid iniwl piii'l, dll' (liiHin'tlciil iiiiiilvficM III' iiiitl- 
iiii'ciitfl ('(|iil|iinii|i( i'iiihIiii'Iim! Iiy (In' AMI’ ti|i|illi'i| 
lii iHirld III' (lie llri' I'liiilrnl HyMli'iii, l■ll(lll'l• tluiii ||m< 
wliiilc, 

(It.1,1 (^lll<•lllililolt of Probiihiiitii'M 

III liny iiKNcxHiiiciit, ('V|(('iliiii>ii(iil nr tlii'iiri'lli'iil, l( 
Ih iIi'hIi’iiIiIi' Id nili'iiliili' llio |ii'dliiililllty nf ili'Klinyliiit 
(lie liii'ui'l iliii'liitt dll' I'liitiiKi'iiii'iil di dll- |ii'nliiilillil>' 
dl lilldiiK dll' liil'Ki'l iillli iilii' hlinl, III' ^d||||< piiinlliil' 
|ii'iiliiililllly. (’riic (li'nl |ii'dliiilillll>’ U Mil I'HlIliiiiti' nf 
dll' |ii'n|iiM'dnii df I'liKiiKi'iiii'iitri in wliit'h iIm' Imi'ui'I 
Mini III lie iIi'mI I'd veil, 'I'he Heeniiil Ih nil i'hI Iniiile nf die 
|ird|idi'dd|i dl' hIkiIh wlileli Mdiilil III! Ihe liii'uel ) 
'riii'Hi' iii'kIiiiIiIIII li'H lire ii lieller iiteiiHiire nf die |ier- 
liil'iiiiiiiee dl dll' (Ire eiiiill'dl HyHlein (linn In m ilenerlie 
lldli df die iiiiihiiiiIn Ii\' wlileli die il>'|idllli'deiil |ird- 
Jeellli'H iniH.H Hie Inritel I'nr (lie tii'dliMhililli'H lire n 
ilii'iiHiire dl iireelHely dull elVeeliM'iii’HH I'nr iilileli llie 
lire I'diili'dl Hi'Hieie Ih liilenileil || imiiiIiI he |ird|ier In 
H(d|i wlHi II il('Hi'rl|((ldii df dll' iiilHseH diily If *neli ii 
ili'Herililiiiii Mere, in elTeel, ii ileHerl|illdii nf (lie iilnive 
lii'dliiihliilleH. \((i\ die iM'iiei'HH nf editverlliiu; (lie 
iiiIhhi'h Inin |ir(iliiilillideH IhmiIm'h die iiiiKiiliir Ihihi'I 
nine (wlileli vkiIcm dirdnu;lidiil nil eniiinuenienl i iiinl 
die unii ill"|ier"idii; (lie iii'dlinliilllv nf liilliliK III'' 
hii'nel (ir df (leHli'dyiiiu; (he (iii'uel in nnl nl nil |n'n|idr- 
(Idiiiil In (he niiidiiill nf (he iiiIhh, 'The \ iiiiiernliililv nf 
(lie (((I'Kel Ih Mdiiii'lliili'i i'diii|il|enlei| 

'I'lniH die H(e(i li'diii (he niiiniiiilH d\' whieh (lie 
li.l'lid(liedeni (iriijeel Hen iiiIhh (lie Iiirnel In die |nnlm 
hllllii'H Ih eHHeiidiilly ediii|i|e\ ninl nfleii eniiiinl lie 
iieediii|il|M|ie I liy tin llitilllldii Iiiihi'iI nii n hrief ile-, 
Hi'rl|it Inn III die n nidi III Ih dl the iiiIhhi'h nldiie. It ii niilii 
llii i'nhire Heein miiiiIi mIiIIi' In enininile die |n''ihn- 
hllllll'H whenever die kiiii eri'dl'H ni'c HiiHlelenll.N' re 
lliihle, 'riiere will he enneH In whti'li n I'liiiuli i'nni|inln- 
Ildii df dll' iirdhiilillltli'H will heHiillli'li'itl 'I’IiIh niidler 
Ih dlHi'iiHHCil fnrllier In Merlldii ltl,»’, 

III,a Ol' MHV HHIM I'.HIiOKH 

Hii|(|idH(' dull 11 Hi'iii'H df Ii'IkIh Ih enrrieil nnl (in 
rcnllly ni' |ierhn|iH iiiiiy ('diii'i'iilinilly) In wIilcIi nil (lie 
I'leiiK'iilH df die lire enlilriil Hynleiii nre lliviilveil w llli 
line I'M’i'iii Inn! Tlii'i'i' Ih iiii hIiimiI iiiKi liiHteinl n rei'iiril 
Ilf dll' Klin Hi'llliiKH Ih tnkeii, |ilnitiiKi'n|iiilenily nr 


ndierwlHi', Kiieli friiil Im ii Mliiinlndidi nf iiii euKiiKe* 
ineni nf die lire e(inlr,il HyMlein ngiiliiHt ini enemy 
pliiiie, I'lni'li Irliil will he ('iillcil n ifr// nut. 

Till* (//'// nut rntif nl iniy IldiiK liiHhiiif itmy he ile- 
IIiiihI iih die illM|ilii('eine(il from die liii’Kel In dm 
iivi'i'iiKe |)iiMidnii nf n in'iijei'lile llreil id die ilriiiK 
iiiHliii!! w!di dll' K'-m HeHlnKH dmi' weie In elTeel In 
die dry mil, the i|lH|iineeineiil lieliiK inenHiiieil nl die 
liiHliiiil Id wlili'li II enireelly ninied iimjeellle wllli 
Jiei'ii illHliei'Hlnii Wniild lill Ilic liil'Kcl, In (lie euMe nf ii 
|irn.\iinlly nr eiinliiel I'lDte die illHiilneenieiil Im iiii'iih* 
nred |ieiiiendieiilnr In die nieriiKi' Iriijeelnry (relii- 
Ih'e Id dll' liii’Kel); in dll' eiiHC nf n |ireHel filin' It in 
nieiiHiireil iih ii veelnr III ,'(-illnieiiH|iin.'il Hiiin'c, An linll- 
enll'ili df n inelliiHl nf enli'iilidliiK dry run eri'ni'H, he 
Kellier with e\|i||ell iletlnllldiiH, Ih Kheii in Seellnii 
Id.d, 

’I’lie liri'Helil Heelldli will enliHlder Hie llllillyHlH nf 
ri'i'di'ilH df ih',\' riin eri'di'H. The enni'e|ilH iiinl ini'llinilH 
illHeiiHHed nre iierlllienl hi nnlInireinfl iirnhleiiiH l|iin'* 
deiiliirly lliime whiili lire I'diii'eriii'il with iiiddiinille 
w'en|idiiH) IIH well iih In nerinl Kmiiiery iiiid niekelry 
lii'dhleniH, The wdi'k df A M I’ iilniiK Hie line liidienled 

wiiH |n'iiiei|iiillv ihni nnl eiillrely) ... with 

nil Id-nir Kininerv, 

..neliide llii.i liili'ddiirlidii w llli it reninrk iiliniil. 

dll' |ilnnnliiu nf die dr,\' riiiiH, The iiei'riirninnee nf n 
lire eniili'dl HVHieni III iin iieliiiil Hliindlnii U the ri'Hiill 
III n hii'Ke niinihei nf edni|innenl eiiiiHi'M, Hdiite nf 
whieh nre; 

1, The (> |ie df eiiKiiuenienl IlhnI h, the iini'llenliir 
iiidlldiiH III die eeiileiH nf iiiiihh nl Ihe Inl'Ki'l niid Ihe 
Klin |ilnlfnrini. 

2, The Miw, |illeh, iiiid I'dll nf the khii |ilnlfnrni, 
eH|ieehdlv liii|idrhinl III iiiimiI I'liK'iiKeiiii'lilH ninl In 
nil' lienir Kuniiei.v, 

■'1, The (inekliitt eri'niH, 

I The rnliKliiK eridiH. 

■fi, ,\lnidH|iherle eniidllldiiH, neeiirney nf iiiIJiihI- 
nieiil, di'Kiee nl wenr, Ihe |inrllenhir Inn liidlilKnllnii, 
nnd (he like, nf die HVHlein, 

I'nllHlder nil iiivi'HllKildnii wlniHe iihjei'l Ih In i|e- 
lei'liillie dll' lO'i'i'iiKe nr ('\|n'i'l('il hehnvinr nf Ihe 
lire ediili'iil hvhIi'Mi when hi line nr nil nf Ihe edinlilhiiiH 
inenlldiieil nhnve (I In fi) vnry, In eerliiln IiiM'hIIkii- 
lldiiH line nniy wIhIi hi ri'Hlrhl iih niiiiiy nf die enii- 
dlllniiH IIH iiiihhIIiIi'i nnd hIihI.V die elTeel nf Ihe vni'l- 
iidniiM nf die iilherM, |''nr exnmiile. In nil e,x|)erlineiiliil 

liiveMllKiilInn, line eniiid ..Ify (liiil (he hil'Ki'f lly ii 

imrllenliir I'lini'He relnllve In (he khiIi nnd llinf lliei'n 
he IIII yiiw, iilleli, nnd mil nf Hie KUn, In nil InveHlI" 


t’()NI'’ll)|*:N'l'lAI. 


A!S4I.VI«IN «»{.' »HV Hl!IV KHIIOliM 


li^l 


Kiidiiim, (l!(ii’n Niionid Im lui 

nl’ dll' (IlfTcri'iil I'liiiiljliiiiildim ul' tlm (•tiiiillilitiiH (I (n 
fi) wliicli iim III |iii vin'icil, iiikI, in mu |‘iii' iim il Im 
plIMKlIllt'i dll' W«'lj{l|lM (jivi'll III die llifrct't'tll I'lllllllllllllM 
dint Ill'll riiiiMiili'i'i'il hIiiiiiIiI l'lll'l’l•M|lll||l| in tlii< I’l’i'- 

l|ll('lll'y Widl Wllll'll dll' i'llllllll InilH lll'l' I'HIM'I'll'll III 

iii'i'iii' III iciillly, 

liMM Mii|icr|M»Mllloii of FiHiiK 
KfFtH'lK 

Till' I'lyiH'ln III' ||i'|ii){ lll'l' niljiiliii'il III dll' dry nin 
i'H'iii'm liy iiii'iiim nl' llii' llii'iirv nl' iiiiiliidillllli'M, Tin' 
dry I'liii I'l'i'iii' I'l'll'I'M III dir lll'l iii \ ini' nl' nil iisi'i'iiiti' |ii'ii- 
ji'i'llln. liny |i.'irlli'Mliii' |ii'nji'i'ijli', It il U lin'd diirliiu 
dll' i|i'>' I'liii, wiiiilil di'\ liili' ti'iiin dll' in't'i'iiKi' nf nil 

intiji'i'llli'M llnil iiiIkIiI lir lin'd nl dii 'mm. IiimIiiiiI, 

ill iii'i'iii'diiiii'i' v\ iili dll' inniiiilillliy iliNii'ilnidnii I’niii’* 
dim ulili'h di'Mi'i'ilii'M dll' lii'liin lnr nt llir mi'I nt nil 
initji'i lili'M, Till' \ni'liidnii tniiii Ilii' nvi'initi' In llm 
liidi\’l'liiiil will III' I'l'li'i'i'i'd In in* din iIixih'i'khui , IIiIm 
di«|ii'i'Mlnii In In i''iiii|n'i'lii'iid llinn' nlTni'U fiiiiil indy 
IliiiMi' i'ITi'i'ImI w'IiIi'Ii \vnii!il III' ini'Ni'iii wIili ni'liiiil 
xlinnlinu Inil wlilnli nin iili«i'iii In ilin dry i'iiiim. Tlin 
illMiiiTNinii U nil i'IiikIvi' i|iiniilllv In ili'li'i'liillin, Init 
dll'll' Im nil l■l'n»nn in mii|i|iiimi' ilinl llm n|i|n'ii\liini- 
liniiK llnil nil' Hindi'nin lliiNiillMl'iinlni'y, 

I'ni'liinlilM will III' hIm'Ii III Hnnll'ili III.'J.II wliii'li will 
lini’iiiil dm nidniilnllnii nt llm |ii'iiliiililllly /i llnil ii 
liiii'llniilnr nIiiiI nl n |ini'llniiliii' iiiMliinl nt n dry rini 
wniild di'Mlrny dm li.vfinlImllnnl liirunl. Tim tnrmiiiiiH 
IliniiiMi'hI'M urn Ii'mm liii|ini'liilil llinii llmwiiy In nlilnli 
dm iiinililllli'M ji urn iimi'iI niii'n limy ini\n Imnii iln- 
li'i'iiiiiii'd. 

'I’lm nmnnIiiKiit dm iirnlinlilllly /» Im mm I'iiIIiiwmi II |m 
dll' |irn|i'irdnii nt mIiiiIm wlilnli, lin'd iiinlni dm nniidi- 
llniiN wlilnli iirnvnllnil In llm dry iini id lim lirliiK 
iiiMlniil iiKnliiMl II liii'Knl wlilnli innvnil Iml'iirn isiid 
iitlnr dm lli'inu Innlnni In iii'nnlMnly dm wiiy llnil dm 
Ini'Knl did liinvn, wniild lni\'n iIi'nI rnycd dm liil'KCt 
Mii|i|inMiii|t dull liiniiy Niinli mIiiiIm wnin lirnd. 

Tim Iirnlinlilllly /< will dn|mnd nii dm dry run 
nrnir nl llm IiimIiiiiI In itiinMlIini, llm v iilimiitlilllly nt 
llm linrllniiliir lnr||;i't In llm niiiiniiiilllnii, Mini llm 
dlMin'i'Nlini 

iii.iMS IJiicoiKlltidiiul ViiiiKfrHbiiity 

A liii'ni'l Im Miiid In im iiimniidlliniiidly viilimriililc It 
llm iii'nliiililllly Hull liny mIiiiI will di'Mlrny II Im linim 
imndniit nt iniy diiiiniKn (nllmr lliini i'niii|ilnlit dm 
Mli'imdnii) tliid tlm tiii'Ki't miiy iimvIniiMly Inivn miim- 


lalimil. TIiiim, iin iiimnndltlnniilly viiiimndilo 1iM')i;ot in 
di'Mlroynd. il' It Ii ditMii'i'y!'!! ni nil, by f!m nffcrlM 'it 
nim Miint. Altliniinli Hnliiiil liii'MotH iil'c iirnlmbly init 
iiimniiilldniiidly viilimi'iililn In tlm Hiricl MiniMn witli 
ii'Mimrl In iiiiy iHii'liniilnr kind nt ninniiiiiltlniii imvni'” 
llmicMM, tlm idi'iillKiillini llnil timy iirn nimniidltlnimlly 
vidimi'idili* Im iimi'I'iiI, mid nt InuMl In iimny niiMCM, hIvcm 
inMiiltM wlili'li urn nNMniilliilly nnri'i'nt. 

One I'l'iiMini tnr IIiIm Im iim tnlliiWM: Tlm |il'nlnilillily 

lliid ... lilniii innji'ntllfM will |jrnilnni' lilts nil 

iniiliinlly Miipiilniimiiini'y imrlM mid llmi'i'hy dmdniy 
llm Ini'Kcl, wlmiinimli |ii'nji'ndln liy llsi'lt wnilld full In 
dnslrny dm liii'nnl, |m Hiiinll nnin|inrnd In dm iirnliii- 
liillly llnil I'lin |irnjni'lilt'will dnsli'ip'. 'I’lm iirnsniiti'd 
nrnn nl llm riiin|innniil |iiirlM wlilnli iii'n inilllllily bill 

mil Mildly ... Im Miiinll, iiinl llm |iriiliiiiilllly 

imrniill nrnn lit iililninliiK lirnnlHi'ly dm rn((iill'nd snl nf 
IiIIm Im MinnII. 

•M'ivIiih: iiInliirnM nf n Ini'unl liniim dnwimd by ii 
Mlrnniii nf ntilibnr II rtll linllnls nr n iiiiimm nf friiKliii'iilM 
nl II slinil limy xivn llm lin|irnMMlnn llinl llm liirH;i’l Im 
dnwimd by llm niinbiimd nlTnnl nf iniiiiy IiIim. Hut 
lliih Im mil nil iimMi'ii|iiilili' rniirliiMlnii. TImrn Im iiMinilly 

II ninlll|i||nll>' nf IiIIh wIiIi nimb kill nf nil iiimnii* 
didniinlly I'libmriibln ini'Knl fnr Mi'inriil rniiMniiM! 

III Tlm nlfni'l nf llm Inllinl bil limy bn dnliiynd. < 'nil* 

*ni(nniidy nil ..'iirriliH; iifinr llm Inllinl liil bill 

Imfnrn llm dnslriirllull n|i|mnr In rniilribitln tn llm 
di'Mirimlinii liil Tlm pmlinbllily ibid ii friiKiimtil Im 
Indmi Im Ii'mh llinii llm iirnbiibilltv Ibid n frilKltmiil 
will bil llm liiruni, I'niiMi|imnily, inmiy tmn-li'ilnil 
bilM nnniir fnr niinli Intlnil nim, nil Ibn nvnriiKn. 

Tlm rnminr Im rnl'nrrnd In ApiminIK I nf n rnpnrl 
fnr n dlMniiMMintinf niin iiMpnnl nf iIiIm MiibjnnI, lliitl Is, 
llm vnlimriiliilily nf n llxblnr nirnrnfi In iiiimliiim kiih 
I irn 

A ninMiillniinliy viilimriibln liii’nnl is nim fnr wlilnli 
llmrn Im nil iippri'i'liibln prnimbillly llnil Iwn nr innri' 
pi'njnnlilnM w ill liiKnIlmr dnslrny llm liil'iti'l, I'lii'li nim 
nf IlMi'lf fnliiiiK InilcMlrny, A liii'unt wblnli I'litiitnl Im 
ilnMlrnynd bill wblnb mill bn diiiiiiiKi'd Im llm nppiiMltn 
Ilf nil iiiimMidlllnindly vidimiiibli' liii'nnl, All I'xlrniim 
mmiiipin nf dm I'nriiti'r Is llm Clly nf biiiidnii mid nf 
dm liillnr ii mnupimt nminiiiiilinn diim|i. 

iii 'Jdi 'HiirvivHl PnitiHhIlUy 

lli'imi'fiirdi II Is iiMsiiiimil tliiil dm iinnlyslM Im iII- 
rni'lml Inwiird ii di'ti'niilliidlnii nf dm iiffi'nlIvi'iiUMS 
nf dm liiii mmlrnl M,VMlniii iiMidiist iiii iiiimiiiilltininilly 
vnlni'i'idiln liii'Knt, 


(’UNl'IDKN'IiAI. 


NTtfiHKN OP /^M'rHIHC.’RArr MVWH'MKW 


IfiS 


Htiffpuwi MuitMtiotM licit liiHiKiiHitl tliirliiK « (Icy cim 
(!lul Himccd Mil (iM |(( (•((hl'iicni fii (he ciitii of llco of tli(i 
licit(Miiilc(ilHyH)(tin,!iii(l fiml > •,/(„licittliepnilo 
iilillllli'M (lnllii(t(| III HiM'diin 111,2,1, tlint flic ccMpcctlvc 
sliofii Wiiiilil, of lliciiiHclvi'ii, (IcKiciiy flic fiiCRcf, 'riicn 
I ” /l|, I - ^l||, • ' I •“ /!„ lice flic CCHIlCCflvC |I|•(|I(|I- 
lilllllcn Unit flic Hliiifii will full III ilcHfi'oy flic fiiiKct, 
AccocilliiKly, flic xurmnl fmMiililn for f lic « KliofM In 

N » (I - /|d(| ™ , , . (I _ (I) 

mIiicc flic liii'Kcf In Iiiicotiilllliiiiiilly viilticriililc. Tlic 
ili'iilcHcliuii lu'iihiihditii In 

1 / "• I — N, 

Till' fii'oliiililllficN n mill (I lire ilic |ii'o|iocfI oiin of cii* 
KHKCIhciiIn III wlilcli llic ittcKcl Mould niicvIi'c or lie 
(IcHlcoycil, ccN|iccllvclv, It licliiK nii|I)ionciI llml flic 
ciillcc (Icy ciiii In cc|ici(lci| I'viiclly Kiiiiiv Uiiicn willi 
Nlmolliiitciicli lime. riniN jl In |iccniiiiici| llml flic |iilcl 
of flic liii'Kcl III cuiiiliiil woiilil mil fiikc liny N)icct.'il 
ci'unIs’c Milliiii (oilier lliMii llml |iccnciiI iliiciiiK flic 
(||'>' ciiiin) on I he rcNiill of I he clfcciN of flic nIioIn ciicly 
ill Ihc ciiKMUciiiciil. 

'I'hc iicoliiiliilily N iiN kIscii hy c(|iiiil|oii 1 f 1 In loo 
l/icj{(', if llic iiicKcl In comliliomiliy i iihicciiliic, 

111,2,1 KxiMTltnl > iMi'iiMiiri'M 

«f IN*rr(iriniiii<'i‘ of FIpo 
C' oitli’ol SyKt«>iii 

The fmifiMliiliticN N, mill /i ntifily In 11 fiiii'lieiihn 
Clin lie ti imclleiilm' IiinIiiiiI of 11 imclleiiliic run, l•'ol' 
iIiIn ceiiNiiii ,ice mil nieiiNnccN of llie ciillcc |icc- 
fiiCimiiiec of Ihc flee eoniciil NyNleiii. Hneli iiieiiNiiccN 
me nilher ih" iiNeciine or c\|ieelei| miIiicn of il, m, mnl 
fi ovec Ihc Ncl Ilf nil ccmI cmiN, MV tthnll imc nifiilnl 
hih'i'K III ilriiiilr fHhiintli’M 11/ llw 1,1711 l■(l■(/ vithii H 11/ Ihv 
l'^u•n‘^l|)llllllll^| miiiill |^•||rl•H. TIiiin, I>, S, mill /' lire 
CHlIiiiiilcN of the c\|ieele(| vmIiicn of il, n, mill i>, ce- 
N|icelivcly, 

The i|iiiiiiUly 11 Iniiii cNlhniilciif flic ... 

cliKiiKeineiilN III wlileli the Incuel woiilil lie iIcNlcoyeil. 

Il In, llicccfocc, II Nonml liiciiNiice of Ihc |iecfocniinieii 

Ilf the fir... It tnkcHneconiil of iIiciIIn' 

Iici'hIoIi of the iiciijcclllc, the viiloeciilillify mnl hIkc of 
Ihc fiiCKcl, mill flic Ncchil eoccchifloii of flic ilcy ciiii 
eccoCN iiliiliK ciieli eiiiiCHc, (The hccIiiI eocccliifloii In 
iIIni'IinnciI In Ihc iic.vf ncciIoii,) 

The ifiiiififlfy /' In nti cnIIiiiiiIc of flic |irii|Miclloii of 
nIioIn wIiIi'Ii would dcNfciiy Ihc liicRcf, If niny lie n 
Niiiiiiil iiiciiNiicc Ilf flic iiccfiicinitiiec of flic lire itiiiifi'nl 


nyHlcin, even Uiniigh It docN not tiilic iiitmiiiiit of flic 
Ncriiil eoccchilioti, 

l.ct IIN (Icriiifc liy li' nil cHfliniilc of the expected 
viiliic Ilf Ihc ciiiilid (Icy run crroi'H, The (|iiiilitlly A' In 
I l niciiNiirc of Ihc pccl'orinnnec of the lire ('oiitrol Nyw- 
Iciii which ilocN not Inkc iieeniiiit of iicojcntllc iIIn- 
IicchIoii, liiciccf viiinccniilllty, tucket nUc, nr nccIiiI 
corrchilloii, Il niiiy, iioiicIIicIcnn, he inlcipiiite In 
ecriiilii eiiNCN, 

HiippoHc I hill ciich Riin of 11 lice cofitrol NyNtcm In 
ccplnccil hy iwo itiiiiN mnl Unit iIiIh ccpliiccinr-iit iIim'n 
not chmiu;c the dey cnii ccrorN, Then llic niicvIviiI 
pciilnililllly N will he cc|diiec(| hy IIn Nipmec n". TIiIn 
foihnvN dicedly fcom fncnnilii ( 1 ), Il Iiiin hccii niik- 
itcNlcil llml 

c <■ - loK M 

he n incnNiicc, Ihc emn/inciNon fm/c.c, of Iho pccfoi'iio 
iiocc Ilf n lice coiilcol wyNlcfn. The ciimpiirlNiin Imic.'c 
c IniN llic fidlowhi« |ico|ici'UcN, (I) The >{rcnlcc c In, 
Ihc iti'ciilcc llic iiciihnlilllly of dcNlcoyhiK llic ineget, 
( 2 ) Kciiliichig cni'li gini of the NyNtcm hy two giniN 
(Niihjccl III Ihc Niimc dey cmi cccoc) Iiiin Uic cITccI of 
doiililing c l’co(icrllcN (I) loni ( 2 ) hold iiIno foe (', llic 
cxpcdcii vnhic of c iivcc nil hiOn. 

To coiopMcc the mcmiing of (' wlih llmt of 1), one 
nilghi Hole I hill kiiiM’kliiK down l wire on iminy enemy 
idmicN III the Niimc nnnilicc of cngiigciiicnlN him Ihc 
cfTcel of iloiililing I). 

in,2.,t Soriiil i»f Dry 

Hun KmiPN 

The dey Clin eccncN nl ilie lli'hig limlnnlN of 11 run 
nee iiiii'iii'n liili'il inliihHlH'iilIji fnili'i>niilvnl) if I hey linvi' 
Uic folhmliiM; fMn|icclv: 'I’lic crcoi nl nn iimlimt |n 
N lnllHiIcnll.i’ i!clc|icm|eiil of the cccocn nl cni'licc In* 
nIoiiIn no Unit 11 kiiowlcdgc Ilf Ihc cccocn nl Ihc cncllcc 
limlnniN Moiihl mil help n iiccnoii In |iccdh'l llicccmc 
nl the Inicc iimliiiil, 

Il In I'lcnc llml Ihc ilcy cnii cccocn me coicclnlcd 
nIiii'c Uic cmmcH of Ihc cccocn nl dllTcccnl liiNimitN nee, 

In pio'l, the Niiinc nc ccliilcd, Ihcvcvcr, If II wccc line 
Unit Ihc ci'i'oiN wccc nncocl'clnicti, Uic enlciiliitioii of 
<S, mi cNlliiiiilc of Uic cspccfcd Niirvlviil pcoliiihlllly, 
would he coiiNliIccnldy Nimpllllcd, TIiIn In hccmiNC Uin 
cxpccicd vnliic Ilf II pcoiiiict of NliiUNtIciilly Indc- 
pcmlcnt I'ndorN In Uic pcmliicl of Ihccxpcdcil viilncN. 
AccoiHlhiKly, ci|iiiilhiii ( 1 ^ wniihl Imply llml tlm cx- 
pccfcil viiliic of N In 

(I - (I 


(’ONlt'lDhlNTIAI 



ANAI.V(»ll» tH' l>HV HIiN KKHOM* 


Wi 


whun /*i, /'« fiw r«fi|»«iUv('l.v llw nx|iiM!li>il 

viiliH'f' (if fii, ' p,,. TIm' «#»<'< of wtHiii foffolnUon 

will bp lin|«irtnut bi tlio pxIpo) fo wbii-li fbo 
prittliii’t, fuliH td iipprpximntp flip psiippIpiI vuliio of«. 
Aiihmik otlH'i' tliliiKH, mtP of (b-P will PPi'fnlnly nlTopf 
tlip linpoi'liiMPP of fill' HPi'liil ptiri'pliiflon, 

Olio limy llliwfmlp flip I'ITppI "f <Iip poitpIiiiIoii of 
(try I'oii ori'oi'w liy ibp I'ollowlim pxiiiripIpHi 

llhmlmllim I. ('mwlili'r Iwu IIi'p fmilnil nynliMii* A inol H 
Nii|i|iiinn tliiil, Ky»lt>ni /I l» Imlf "ii Mini liiilf off III" Imi'KpI iIih'Iiik 
P ill'll I'liii, mill Hull wyMli'iii II l" phHipIv "H Hip IiiikpI ilinloK 
litiir Hip riiiiK liliil piiHipIv nlT iliiHii(( Hip hHipi' Imlf. AwniliiP 
Hint liiilli'l illii|M>i'«liin In HPi'ii mill Hint inii' till mi Hip tiirupl' 
wiiiilil i|i"<lrii,v II. .Vnmiiiiip (ms ivp iln Hiniimliiiiil ) Hiiil Hip 
Ili’P piiniriil MyslPin lli'plf I" IiiviiIupiiiIiIp. (Inn sysipiii A iilll 

HiPii iliisli'iiy Hip Imupl in nil ... mill nyHlPiii 11 

will ili'sliiiy Hip tmitPl In only Imlf of Hm pimii«pinpni». 
NpvpiHii'Ipss, Hip |ii'nliiilillllV Hint hIip slnil nlH iIpkIhiv Hip 
IlirilPl I* Hip miiIIIP fur Imlll Kysli'lim I'nl' llii'Hi l"'i »> hIpiip-, 

f',i ~ /'« * li Hi " H H« “• 1 . 


TliiiH,lftliPf|iiiHi(lt,v (m ~ l/!l)*(l ” ®))««iiHbilmitly 
miiiiil, ifip l> PiiH’i'ioi! win Im pipilviilnnt ♦<* tfio I* oH- 
jpplnii. If (lio ipiioilily l« Ih'Wi <'»» ''Htciiii will Iks 

PWK'iifliHly •IlfTow'iil . 

lilimlnHlmi 2 in mi pxlrniiip I'liW’ In Hm kmwp that 
h.vhIpiii a poiilnliiK 110 w't-liil poitpIiHIoii at all, mnl 
KyMPiii H PonliiliiN llm iiHInialP of poMlIlvo woi'liil pop* 
l•plll.lllll^, If oiip Pi’i'oi' Ik w'I’o, all oHipik arc nofoi anil 
If oiip PiToi' Ih iIIITpi'piH fi'oin hpI'o, all iii'p very liir«p. 
It Ih phhhIIiIp llnil ipiiI IIi'p I'oiilrol HynlPhlH pxIkI, 
wIiIpIi poiiliilii iiPnali'P I'ori'i'liHloiii tliiil Ih, In wlili'li 
llipi'o will I IP II ipiiilpiipy for I IIP H.VHlpiii III kpI on llio 

liirnpl will'll II Ih oIT, or vIpp vpi'hii, It nilulH. In.. 

jppliiinl, hiiwpvpr, Him Hip /' prllPi'loii will Im iiiIp- 
ipiiilp whPiii'VPr ll Ih nilpipliilp In Hip IIIiihHiiHoii 2, 
for II, I), iiml ,t Him iii'p iippropiliilp, 

ll liiiH bimii piiliilPil mil Him Hipi'p iii'p i'ivhph In 
wIili'li HPiinl piiirpliiHon will Iih'ipiihp Hip proliiilillHy, 
piiiilrnry to IIh pITppI In llliiHlrnlloiiH I iiinl 2. 


ll liiiH lippii poiijpi'liii'Pil Hull Hip poiiIi'iihI In IHiih- 
I rill loll I Ih pill'll,V iliip In Hip mIihpiii'p oI illMpPi’Hloii, 
iiiiil Hull II poinpiirimiii of nyHli'iiiH on Hip IkihIh of Hip 
i|iiaiillHPH li liiitl /’ woiiM itli'p PHHPiiHiilly Hip hiiiiip 
I'pHitllH will'll Hip (liMppiHlon Ih lump ponipiii'pil Hi Hip 
Hii'KpI. 

'I'lip rpiiilpi' iniiyy;pl hiiiiip IiihIuIiI liiHi HiIh ipiPHlIoii 
by poiiHlilprloit Hip follow Iiik inoilllli'iilloii of IIIiih- 
t rill loll 1. 

///nsfriilmii I rmiHlili'l IIMI Iln.. Hy<li'm» I mnl ff. 

I,Pi n lie miv |iiwlilvp imiiilipi Ip»h limn nnii.i 

Sn|i|MiHP liml HV.lPiii I l«, "II Hip mvpimk". Hiinmi-ly on Hip 
IiiI'HpI ilnrliiK m atli |mil mnl ImpIIi "IT Hip IiiI’KpI ilnilnii ii 
(I mill |iml "f I‘Ill'll nin, nil ill v run pi oin* I'pIpk HliillHllPiilly 
ltll|l'|M>lll|p|ll 

Hn|i|HiNii Hull H,v»lpin H I* pIHipI'» i|nmply ... omllv on iIk' 

ImikpI ilniliiK Hip piiIIip inn, mnl hiiii|iii"p HiiiI Hip IIi»i |iii"Hi- 
lilllly iii'PilIN, "ll 111!' iiPPl'MKP, fill ll Hill tnill Ilf nil Hip inliH. mnl 
Ilip Hi'Piinil, fur II (I H)ili(im i, 

'I'nklnx Ini" iippimiiiI Imiki'I hUp, vninpoilillll v, mnl (ll»iipi> 

.. I,.I « liP Hip iiriiliiililllly Hml n »Iii«Ip hIhiI will iIphIIp.V 

Hip IniKPl wlmn Hip pI'I'iii Ih mpoi, aii|i|i"«P Hml n hI'oIh "I'p 

llipil, mill Hml till .Killin' im'KPl hIo' I« IiAp" ... 

fill'nil II hIioIh. 

Thi'li Hip IW" hihIpiiih ... pii|k'pIp(I hIpkIp hIhiI 

pi'nlnilillltlPH, 

/' - Hi, 


IliiWPVPI', Hip p!|(ipi'IiiiI iIphIi lii'lInn lil'iiliMlillniPH fur Hip Iwn 
MyMlpiiis Ill'll (niiillHiiK iIpImIIh), 


APPoi'illiiKlyi 
Ha ^ , 

ut I 

Hn 


/»,4 - I - (I Hir, 

/jw - »[i - (I - »r1. 



I (I - 9) t- lilulmr powprM of t. 


in,Ml Ciili iiliilioii of /I, l»rol»Hhllll.v 
I'liiil ii Sliol wllli filvtn Dry Him 
Krror Will Doalroy 


l,p| i|H poiihIiIpi' Hip piihp oI ii poiiIiipI or |)roxlinliy 
fioip, l.pl (.I'ii/i lip I'ooi'ilInnlPK wllli nrlulii ill Hio 
ppiilpi' of vnliiPi'iiliilily of Hip Iiii'u;pI III n lilmip |ipI'- 
liPiiillPiiliir to Hip Iriiipplmy of Hip iivpi'iim;" ppi'lpplly 
iilniPil iirojpplllp IHPP I'Ikio'i' 'A). Hirli'Hy HiiPiikiiin, Hip 
lliijpplor.x' Ik In In- liiki'li I'pIiiIIvp Hi Hip Inrui'l, Hint 
Im, iIip liajpi'lory Im Io Iip Hip inoHoii of Hip |irojp('Hln 
HM i'IpwpiI fi'oiii Hip IiiI'WpI. TIip i'piimoii for HiIm Im Hint 
Ho< pITpi'I of Hip IiIIm oIi Hip IiiI'KpI Ik iIiip 111 |iiO'l Io 
Hip I'ploi'lly of Hip IiIhIiik piirllpIPK, rpliHlvp Io Hip 
liii'KPl, 

CoiimIiIpi' loi liiMiiiiil III wIiIpIi Hip Hi'y run pri'or Ik 
( o,fil ll |m |{piipi'iiI|,v iiMMinni'il Hint Hip iipIiiiiI pi'I'oi'm 
(. r,//) of iriijpplorlPM of rpiil pioJppIIIpk ih'p iliKlrlliiili'il 

iKirtMlIii III.I (n.fi), Hull Im, Hml HipI'p iii'p i|IIiiiiH. 

Hpmhii. Kw. mi« Kill'll Hml f/(.i',//)»/.ri/// Im Hip prnliublllly 
Hml Hip mIiooHiik prror will Up In ii ri'i'iiiiiglp of mIiIpk 
</,(,»/;/ pnrnllpl In Hip iixpk iiboiH (,r,;/), wIipi'p 


-,*U' 

Q - I'mwIJ. - "I* - Umi," " "Hw - O 

iit 

A •• nwpn •“ mIiI’ 

IIpi'p an ami pn ni'p piiIIpiI llm rm'inm'r* of a' mill y, 
i'ONpiM'llvp|,Vi mnl ami llm rornri'naw of 4' iiiid y, 'I’linKO 


(’ONKIDKNTlAb 
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nTumKM AN'ruiHOH^rr wgifii'Miwr 


i(imiilillt'H in'o pi'cmtuuHl known. In iininy I'liww, llin 
piil.lnin In InkcMi iih Nyiitinnh'li*, tliat Ik, 

nil " A* 9 !i *“ find ^11 *» (1, wIh'I'o (f, tlin Hlnmlnnl 
ilmnlion, Ikii kiniwii i|iiiiiitll,v. IlnlllKlIi' liihloKKlioiilii 
«IV(t VlllinW dl' lIlC p'h, 4l l.•'HKt III lllli CIIW* III' II Ihl'll 
liii'KC’t iiinl IIxihI Klin, Wln<n tin' tiii'Ki'l unit inn Ik itn* 
lion lint, iiilili'K ilf'Hiii'lliliiK till' l•l'tll^vllll' Ill'll |ll•lmillllt.y 
I'llili' kIiiiiiIiI kIvi' it|)|irii|ii'iiili< i iiliii'K iif tin* k'k. In tlin 
I'llKC III* II I'lnitiM't I’liiii', till' tiil'Ki't liiiitlnii Ik |iriiliiilil,V 
iiiilmiiiii'tiinl, Till' viii'liiiM'i'K itinl I'listii’liini'i'M iii-i< iIIn> 
I'liKMi'il I'lirllii'i III Hi'i'lliiii lt),:i,‘i. 

At II iiiii'lii'iiiiii' liiKtiiiil III' II run, tlii'ilry I'lin I'l'i'ni' 
will nut <ii< kiiiiwii I'Miclly. IliiitiiT (ii,/ii will hn tlni 
ih y run I'l ini' I'liiitiiiiiiiinli'il liy ii iinuftiirvidnil i rntr, 
II' iii'liiiil iiliMi'ri'iiliiiiiK iii'i' iiiviiK'i'il III till' lii’ti'i'iiiliiii'- 
linn 111' ((i,/»), Till' nii'iiKiiri'nit'iil I'l'hii'K I'liii In* “tutlliMl, 
It will III' itKNiinii'il I Inti llll•nll'jlHl||'l•ltn'lll i'i'i‘ni'Mni'i'iiii* 
liiiDii'il llnivi' nii'ilii (ll,lln nlnl Inivn kiiiiitii \iii'liilii'i'K 
iiinl I'liviirliiiii'i' nil >«< Kiii.h,! ninl niii.w, i'i'"|ii'i'lii'i'l,v, 
Ihi'ii ll I'lin III' kIiiiwii Hull inilniHl nl' Itii' nniinni 
I'linrliiin r/(.r,//i kIi'i'II iilnix'i', nni' kImmiIiI iiki' IIii< 
iiiii'innl I'linrlliiii f/’^l.i',//), nliliiliii'il liy l'l■(lllll'lllK Hn' 
i ni'iiiiiri'w mill I'liviirliiiiri' nl' f/f.i',#) li,v 

nil •“ Kii.wl Mas Kn ~ nn,(i.i 

n'H|ii'i'llvi'ly, |iriivlili'i| I In' Inlli'r liilTi'ii'in'i'K nri' min- 
iii'KiilIvi'. 

The iilinvi' Kiilili'iii'lliin nl' Hii' mii'iikiii'I'Imi'IiI viirl- 
niii'CK iiinl riiMirlniii'c Ik iIlKriiHKi'il In Iwn l■l•|Mll•lK,“"' 
'I'lmt III!' Niililriii'lliiii Ik ri'iimiiiiilili' I'lin tin kith im 
InlliiWK. ('iiiiKiilnr ll li,v|Millii'lii'iil i‘iiKi< In ivlilnii llin 
ini'iiKiiri'ini'iil viiiiniii'i'K nlnl niniirliiiii'n iM’i'i'lKi'ly 
t'i(iiiil III!' Iiiitti'l Mtiiiinni'K mill I'livmliini'i', I'n- 
Ktii'i’tivcly. In Kill'll II I'liKi', itin ini'iiKini'ini'iil i'ITi'i'Ik 
wlili'li iirn iM'i'Ki'nl In llin ri'i'iirilnil iliy inn I'rini'K nin 
kIiiIIkIIi'iiII.v tni'i'lKi'ly liiiiKn wliinli wniilil lin iii'i'Ki'iit 
III ll kIiiiiiIIiik Ii'kI. In llin liilInr Ii'kI, tlin Inilti'l i'ITiiI’h 
wniilil rn|iliin(< llin iiiniiKiirninniil I't'i'ni'K, Uinlnt' mil' 
liyiinlhi'KlK, llin Iwn iiln ni|iil\ ntniil, ,\nnnri|liiKt,V, mi 
I'lli'llini' illniini'Ninii kIiiiiiIiI lin iiilili'il In Hint iilinmly 
lii'i'Kniit linn In inniiKiirninniil ni iniKi I lin viii'litiinnK iiinl 
I'nviii'liinnn kIiiiiiIiI lin uni'ii. 

Hot A(.i',//) lin llin |ii'nliiililllly Hull ii |ii'ii)nnllln wllli 
nri'iii' {r,i/) will ili'Klrny Hin Iiii'KI'I. Hliinn tlin im'IkIii Ik 
Him nniilni' nl' \ liliinnilillily ni' llin tiii'Ki'l, will 

viuiIhIi will'll (j',//) Ik KUtllnIniilly Ini' I'l'nin tlin ni'lKlll. 

Till' |ii'nliiili|||ty tliiit ll Klint ill nil liiKliiiit. iit wlitnii 
Hin I'cniirilnil ilcy iiiii nri'nr Ik {ii,/H will iliwti'iiy tlin 
tiii'Ki't kIimiiIiI III' tiiknii iik 

^ m p 

/I - I I . (!*) 


If Hio fiitinllnii ll Iw, osnnjit I'ni' ii nnriNliifit I'lintor, 
ItKi'lf iHii'iniil, lliiit Ik, Ilf till' fcriJt nf Hin fiiiinHim //, 
till' iiliiivn ltit.nKt'iil iim mill Im niii'rinil nut iixptlnltly, 
III liny niiKi', tlin I'lmnHiiti 4 mill lii'iiiiiii'osiniuli'il liy it 
nniiMliiiit llini'K ii iini'itinl i’liiinllnii. In HiIk wiiy It min 
III' kIiiiwii lliiit //in imMiiUlti nj iMi'iti/iiif) Ihti turgef, 
inVi II niiifilfi nhnl. I'fi (tiiiini.riinnleln miml hi n tumulmU 
III llin file Ilf the viiliHu at Ilii' reiitei' of imliimihiUlfi if the 
/<ii'f/n/, nf lilt iiiii’ituil inohiibi'lilif iltimiljf ii'itli intiiii nl 
lilt miltr of lilt linIM imllttii iiinl willi tiii'iiiiim unit 
l•ol>lll•illllf^< tifiiiil I'miiriiitflfi III lliiitt Ilf lilt viiliiPi'iiln'Iilli 
ilitltiliiiliiiii flint IliiiHt Ilf lilt liiilli'l fiitlltrii Irm lliotr of 
lilt iiitiiMiittiiitiil ti'tott, Till' viiriiilini'K iiinl I'nvni'iltlini' 
nf III!' villlini'iililllly iIIkIi'IIiiiI inn infi'ii'nil In iii'n lin- 
lliinit iiK fiillnWK. 

HiipiinKi' Hull 


/• •*' /* X) 

I I li{,r,ii)il,i'ilii *• t, 

HInnn Hin ni'lKiii nf nunrilliiiilnK Ik iiI llin nniilnr nf viil* 
iini'iilillily nf Hin liii'Ki'l, 

/• .1. /• CN /• dl /• M. 

I I .r&[.v,ii)il.nlfj m I I iiliU‘,ii)il,rilft >» I). 

I* «' j* tfi ,/ i»i 

Tim I'lii'liiiinnK mill nnviiiliilinn nf Hin viillii'i'iilillily 
tliKirllnillnii inn 

mi.r I I ■i'^ii(~i'ni)ibrilji, 

“ (' / J •'IlH-riin'IJ'iIll, 

I,, - I I //''4(.r,//)i/,!'(///, 

n,/ « ,/ ... 






Till' lliilii'lm'il iiKKnrlliiii iilmin Ik ni|iilvnlniil In llin 
fnlliiw iiiK: Till' innliiililllly nf ili'KlrnyliiK Hin liii'Knl Ik 
iiinii'iwliniili'lv n llini'K Hin viiliin nf f/nl , 1 ' *• II,// ■■ 11, 
wlHi Kill KMi ni» ri'iiliii'nil hv nil 4 nii v ~ ahi.wI 
nm I Km,'- —nssml Kia ■+■ Kid *” nn.mi ri'Kjinntlvnly, 
l*’ni' II iirniif Ilf Hin iiKKnlllnli, llin rt'iiiinf Ik infnri'i'il In 

nil AM I* i'n|ini'l,"“* 

Till' Ai'iillnil I’Ii.vkIi'k l<iilini'nlnry nf ilnlniK lin|ikltiK 
Uiilvni'Klty liiiM fniiinl lliiit llin |ii‘nliiililllly llinl n kIiiiI 
will ili'Klrny Hin liil'Knl Ik ii|i|ii'nslliiiilnly 


H'll* 

ll' 4 'i 


*' „• I- at* 


ih'ton 


I 


'^'O'+D 


ft n (an'i.n aij 


wlimn k mill ll iirn nniiKtiiiilK (n|iiii'iiliillty iiml riulliiH 
nf li'Hiiil ni'i'ii) ii|)|ii'n|ii'liiti' tn tlio |iiiHlitiilni' fliiii tiiiil 
liii’Ki't, K** Ik ll viirliiiii'i', iiinl A !k Hin niiliiil ilfy mm 
,,,,,' 11 ,, mm fiifmtiiit Ik nf Hm ly|ic' Hull, \v« liiivn just 


CONI'IDI'JNTIAIa 



l»MV HI N i«HM<*Hl« 


tSfi 


(llm'iiwtl, ost'i'iii tliiit lilt’ i‘Wiri* lii'o 

i'xi’IihIwIj |iroli(il)l,v Im'Iihi; (if mihuH infliii'iKui. 

Mi,2,T l*r<»rtMlur«*H fur EntlmatlM|» 
Ex|t<M't(!(l SiirvIvHl 

Wliiit iniiy he tccmi'il llic dli'ci'l |)i'ii('i«(iiii*ii foe (‘miI- 
iiiHlIng flic cx|i('('(('(l Hiirviviil iJinlmlilllty tiim l»|’(•|| 
hIikIIciI,*' Till' )ir(M'(Mliii‘(» Ik Ik ciiiciilHli' flic mtrviviil 
pniliidillily « fee (’iicli di'y nin lll'('ll(•dlll(^ in llic 
iMi'miilii fil mid 111 Inkc im .S', Urn I'Mlniiilc nf liiccx- 
IKH'Icd wirviviil iii'dliiililllly, llii' iivcniKc nf llic k'h ini' 
Ihc liidividiiid niiiK. If d('"l!'(’d, Hi'' i'Iuk ''im 

Klvi'lidilTci'ciil wcialdniii llii'iivcriiKlliM;. 'riic chI limilc 
/; nf llic cx|icclcd dcMiriicllmi |ll■lllllddlll,v in llicn 
1 -- .S, 

'I'hc illi'ccl iii'iiccitiirc liiin llic iidiiiiiliiK'' llml im 
«l»cciiil liyiiiillicidK In iiiiidc im In llic iiiiHll'c nf llic dry 
run crrni'n; llicy me Inkcii an nlincr\'cd. 11 lain llic iid' 
vi(liliiii;(’i idi^i'i Hud Hie cidcidiillnii in I'idriy niiii|ilc, 

It linn Ihc dlniidvidiliittc Had Hie calciilidinii ii|i|icid'n 
In piinncHn (trcid iidiiiiwic ciiiiiiliiiil,\’. H Hie dry riiii 
crrnrn cniinliliiic ii iinriiiiil iiiilvcrnc (nf 'in diiucii- 
niniiid, Hie pi'nccdiii'c !« niidlnliciill\' liicllicicid, Hud 
In, cNlriicIn I'riiiii Hin didii ii lcn« rciliildc cniu'liinlnii 
lliiili nlic III lie denei'll'cd lieln'V. 

It nliiiidd perliiipn he iinled Hud nliiHnlieid elli- 
eieiiey ill Hie expi’line nf experlllieidiil nr iiiidlie- 

liiliHeid nlliipllelly U Iml ..nnurli.v a it'ind Hiiim 

Dveridl I'llleleiiey uiid nnillidlienn are denired fnl' Hie 
liivenllmdinii. Il iiiiiy he eiinlei !(. lire fniir Hliien im 
liiiiliy prnjerlllen nr plinhnsi'iipli fniir Ilmen im iiiiiliv 
dry rillin mid Hieii cNeeiile reiiillrely nd(i(ile eideiilii- 
llniin tliiili II (vniild he In eiirry nid ii enmplex liivenll- 
Kidinii nf llie renililn nf feuer riiiin, Il him heeii 
pniideil mil Hud ii pmeediire wlilrh In nlullnlieidly 
ellieleiil fnr a lairimd iiiilverne may he deliiillely lii- 
elileieid fnr a illdrerne which, in nnine neime, in ehme 
In helliK lini'liliil. 

'I'hc direel prneediire lain heeii eui'i'led mil In a 
liilliiher nf liivenllnallmin, Nniiierleid reniilln arc kIvi'Ii 
ill Uv'n repnl'ln,"' '' 

AiiiiHicr repni'lidnii pl'cneidn Iwii idlel'lialIvc 
Miellindw fnr enIhiiallliK lhee\(ieeled nnivival pinlm- 
hlllly. 'I’hene prnhiihly pnnnenn lenn lldi'hinle varl- 
iilillHy Hlilli In preneid III Hie dll'cel iii'necdill’c, 't'lic 
iiiellindn me himed mi wind may he called a liy- 
luillienln nf f/aani'-Wemf/y errm", lliai llu' dry run errnr 
In I he Hiilii nf I w u eiimpniieiif n, I he lli'nl nf which In 
llic niiHic III Hie name litnfmd nf nil riiiiH eminldcrcd 
mid In eiilhid Hie errnr In menu pnliil nf liii|iaef nr Ihc 


(piiini‘«iciid,y eiTiifi mid Hic Mcentid nf wlileli In a 
fliielniilfliK errnr whieh iinnnenHCM nn HcrhU enri'clii* 
Unit frnm itinlidil In liiHimit iilniiK a run. The (jiliwh 
sleady errnr liiiislif hi’ !i««i!med emmlmd Ihrmiiihmit. 
nimiKhI riiiiH, nr II iiiIkIiI he nhlaliicd liy a nmnnHiliiii 
nf reenrded dry run crrnrn, 

The hypnlhenln nf (pianl-nleady errnr ImpiiNcn nil 
the dry run errnrw a parlleidiir (y|«' nf enrrehiHnii. 
HImln III dllTcreiil iiinluidn are relalcd In lliiil.ciieli 
him a <piiin|.nleady eniilrllmllnli. 'I’lienc enidrlhilHmm 
mx' fniieHniiiilly relalcd; hi niher renpeeln the nhnln 
are hide|iciideiil. Il In lint knnwii whelher Ihc hy- 
pnllu*nlM nf ipianhnieady errm* In a nneliil Ideallifialhiii 
nf Ihc aeliuil hehavinr nf dry I'liil errnrn nr nut, 

'I'hc eideidmlnli nf Ihc espeeled nnrylvid prnlia. 
hlllly In deneriheiP' In ihe cane In which Hie fniie- 
llniial and nhdlnHeal eharaelerinilen nf (he dry rnii 
errni'H arc knnwii and In which ihe nluHnlleal ehar- 
aelcrlnllen are llmni’ nf a iiminal niilverne nf in di* 
nu’imimiat leelnix, where a In Hie nninher nf nhrdn. 
When Ihe nlallnlleal eharaelerinilen are Indeed nf lliln 
nitrl and are knnwn, ihe eulrnlidlnii denerlhe(| In Hii' 
mnni dcnlialtle fr(an Ihe pninl nf view nf nlidlnlleal 
ellleleney, V prneedine which aaalyKcn Ihe dry inn 
crrnrn, enllauden Hie varimiee-envariaiiee niidl'lx nf 
(heir prennnie(l nnrnnii niih'el'ne nl ‘2u dlineiinlniiM, 
anil Iheii enlinuden Ihi' nniwiMil prnliiiltiiily liy Hie 
aiuilynln uiveii in Ihe repml wniild prenninuhly he 
Ihe acini ellleield prneeihire niulInilealiy, prnvided 
ihe niilveme were Indeed nf Hie type annnineil, Hneli 
a eaieillallnli wmihl he ipdie Ini'i.h'cd, hnwevei'! 
mnmm nHier Ihhitin il wmiid reipllre Hie evuiiudlnli 
lit delerndiuinin nf nrder '2n nr in HI. 

I'ei'liiln anniiiiiplimin ahmil Ihe hehavlnr nl nlie* 
eennix'e dry rnii errnrn w hirh wniild make Ihe eninpii- 
lallnii nf Ihe ilelerinhianin referred m nnniiwvlnd 
nlinpler are nnnnenled,'" The emnplexlly nf Hie 
laellaHt Hexerjlieii denendn vei\‘ niiirli nil ihe llllin- 
lier nf nhnin, 

111,2.11 Hi*|iorl of AiiHlynlH of llry 
Hun Krrort* Otiliiiiii'd on 
DynuniU' '• 

Heveriil viirlmiln nf Hie .\rmy M-(l mid T*lii dh 
rcelni'H lined wllh preni't fiiiecn lire enimldercd hi a 
repnri Tliene were nindicil In Ihc ilnminin fenfer, a 
device which miiken 11 pnnnllilc In feed Hic Hiimc ah’' 

•' III lliln iiikI nai'ueeilliid nerllaan we nliiill ane l-lie lei'in 
(fiffrliir fiillier lliici iimfkhir nlnee nil h((illii|ji'rt|ihlettl refer* 
eiieen latctil lliln iiwiKe. 
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im 


H'lvmm OF AK'rumcjHAV'r 


nmft. (Huitw Into (Mtvumi (Hwcfiii'n lunJ in mtiKil llin 
(iry run nri'oi'M Tor ouclt (ilriMitor, Only flm imflnl dry 
niM nri'tn'M nri! nmnl; tlin tlirntdlntm nf iiiu pnlnt nl* iiliit 
I’rnin thn Irnn polnl. ol' nim mu uoi Thn riulliil 
nci’ni'K urn Irrincd 'Swfnr orrnrK” In thu inpoi-l.'* 
Tho i'imIIiiI ni'i'oi'H wcrr I'lH'iininil nt H nr I M'o int.i'r* 
vhIm, Ht’Vi'i'id Ilf tli(> iMtiii'HOM fl*n |f»MU*r 

huNwl on IliiililM 111' ononiy nlivrnfl •hm- l•,nKll^n(l, 

Till' inHiniil Ilf ciimiwirlnH; Mm illci'i'lorN wnn In 
cimifHii'i' Urn iivi>rnKn« nf f|ii< HliiKir ulint tiririmlilllllfN 
/»Ilf iloHlrnylnM; llm linw'l iil nil llii' llriiiK IiisIuiiIh nf 
I'liHi rini. riiln iiiHIiihI nf m'lirli.K Im Mniiml, If lim 
I'lTi'i'l III'mi'HiiI l'lll■l■^'l||lllln Im iininiiinrinni. 

Till' iiliMi'i'vi'il illlTci'i'iiri'M III l|||■l>l•ll>rM IimiimI ” vvi'ii* 
fnr lln* iiiumI |Ii|I’I miiiiiII, Aiiiiiiik iIic tlinlliiKM wi'i'i' Ilin 
fiillimliiKsTlii'T-in wlllii'iii'N'i'il IIIkIiI tll'l•llll•tlllll Intil 
n MlKiilfli'iinlly liltdinr ini'iiii Mi'iii'n lliiiii Ilin Miiiiin ill- 
ri'i'liir wllhniil nirviiliiri', iillhiniitli llii' iiiiiiiIm'I' nf 
I'liiii'MOM nil wlili'h ciii'li \MiM lii'llcr wmm iIm* Minin'. Tin* 
Mil ilirnrlni', willi I'lii'vtiliiri' I'lilriitnli'il friiiii Ilin 
Mi'i'iiiiil ili'ihiilhi' nf l'l•l'lllnM;llllir i■llnl-l||||nll•M mill 
wllli III MIT Miiinnililim llini' Ini' Ilin IIimI lll•rlvllllvl< 
Mini 'Jll Mi'i' MiiiniilliliiK llnii' I'nr Ilin Mnnniiil ilnilviilIvn, 
liinl It mIkiiHIi'miiII.v IiIkIii'I' iiinmi Mnnrn lliiiii Ilin T-ITi 
ilirni'liir wllli niii'vnil lllulii firi>i||nitnii. 

III.I CAId l LA'I'lON or OHV llllIN riOtOHH 

ll limy tin III IiiIi'I'i'mI In iIUi'Iimm iiM|innlH nf Ilin niil- 
niiliilInn III Ilin ili'.t' niii nii'niM, Mlnnn Ihn niillrn i||m- 
imimmIiiIi Ilf Snniinii III,a mIi(i|ii wnil llml Ihn dry run 
nri'iM'M wnrn iiriiilidiln inNliirl \t llli, 

ii).;i.i lltM'klii4<iip t'roci'MM 

SillilinMn Hull fill' mil'll dry mil llmin Im iit iillidiln n 
rnniii'd nf Ihn iiii'Kni iilid uilii |iliillnmi liinlliiiiM mid nf 
Ilin u;nii Mi'lllllitM Ihi'iiiiKhniil llin niillrn niiKiiKi'liiniil, 
Oiin nun niili'iiliiln llin dry run nri’ni'M liy liin'kliitt i||i 
friiiii lni|iunl IiimIiiiiIm In llrliiK IiimImiiIi'I in Ihn fnllim- 


niiHMcd III Hnnl1(111 |(),.'i„'i Tint ('(Hirtllnalw (r/ii^s,f/») firo 
riinnliiiitu nf Hin nliink llnut t; ftnniirdliijgly, 

r/i *• r/ifn, r/g ffy((), t/) m f/aflj, 

Til nninjiiiln Ihn dry run nmir, Hliirt with an firhl- 
liiiry Inwliint I li whinli Im litki'ii tn l«i nn liJHtnnt 
III wlilnli II pnrfnnlly ulmntl iinninnn mIioII wiiidd hit 
Ihn Itii'uint, d’hn lui'Ki't wiiiild thnn hnvn noiirtllniiti'M 
'lid'h 'rtf/d) Vii(fi). In InrniM of liinMC nnnrdhiiitnM und 
llin mill Inn nf ii Mluhin nnnrdfiiiiln MyMinni, thn IiuIIImIIi) 
Inhh'M nlvn Ihn limn uf lliiiii 1/ nf Ihn pni'fimlly almnd 
prnjnnilln In ihn iiii)innl |inliil, Thnn Ihn HHiik iliMlailt 
Inr Ihn iinifnnlly almnd priijnnilli' miml liavn hnnn 
I "• ti — If ft. Xnv,l Innk III Ihn rnniii'd nf ||ini Mnl- 
liiiUM mill MI'I' wliiil ihn iinliiiil ami mi'IIIiikm wnrn at 
I •» ti, Thn IiiiIIImIIi' IiiIiIi'm nlvn Ihn piiMlllnii iifinr !; 
MnnniiilM nf mi iivnraun mIii'II Ih'nd iil / • a wllh Ihn 

111iMi'n nd Klin MnllinitM, Thn i|lM|i|iii'i'mi'iil InlhlMpuMl* 
linn friiiii Ihn |iniiil [ vd/H, vd'd, r/,,(fi)3 Im Ihn dry rnli 
niTiir fnr Ihn iirnjnnllln llrnil af t « u, TIiIm dlM|ihii'n- 
iimiii Im a rnnlnr whinh mIuiII Im dnnnind hy e, (Knn 
l''lKiirn ;i,) 



I'Ull III. II, Tl'IlJl’ChMll'M IIM Vlllll'll flMIII III!’ idl' UIHNM 

mill fniiii Him iiiikmIi V,„ ri'iiiiiliiliiK riilm'll.v nf iii'.f 
Ji'i'llli'l Vi, iiii'kmI vi'liii'liti t, (Ilf I'Ull ni'i'iii'i (iIu'mi' 
Vl'l'llll'l lll'M Hill IIMl'MXMlII'lft l'll(l||Ulltl'l, V — V|| — Vt| 
vii|iu'll,\ Ilf iu'iiJmi'HIi' imIiiIIvm Hi linKt<|| »•, Him urii- 
jMI'IInll Ilf • Mil Hill lllllllM |IMI'|lM|ll|ll'Ullll' III V. 


hiK way. On Ihn IiiimIm nf Ihn rnncirdnil lunlluiiH, nun 
nan I'lilniiliiln nnnrdliiiilnM nf ihn liii'Knl in a 

nnnrdiniiln Myalnin wiilnh |m Mlaliln iliirliiK liin lliiin nf 
lll«lili Hull Im, wlilnli ilnnM mil mil, pllnli, nr yaw, mid 
wlili'li iiiiivi'M, II III nil, willi II nniiMliiiil kimwii Iiiiiim- 
lalliiiiiii vninnily, || U |ii'nHiimnd llial tlin nnninr nf 
iniiMM nf Ihn Kini |iiiilfiirni mnvi'M willi a I'liiiNimit 
kiiiiwii vnliinlty, if the khii |iliill'nriii iimivcm wIIIi a 
kniiwii Imf varying vninnily, thn nniniilitlliai nf dry 
run nrrni'M l« mom niini|illnatnd. HlalilllwHiiiii Im tilM- 


III.a .2 Dry Kim Krror l*tir|Mni(lifittliir 
III Kolutlvii 'I'riijin'tory 

ill llin i'mmi' nf n prindinlly nr nniHant fiinn, tlin 
imrlliiniit dry rnii nrrnr Im tlin prnjnntlnli nf thn fall 
dry run nrrnr c (dlMniiMMi'd hi Hnathin |l),:t,n on thn 
liiiiiin tinrpniiiilnnliir In thn rnlatlvn trajnotnry, IM 
thn prnjnnilnii nf « uit thn plinin |Jnrpnndl«nlur to thn 
rnlatlvn trajnntory tin thn vnntnr J,nt V hn tins 


(’ONriDMNTlAh 





I3AMHT|,ATI0N oy I>HV HUN KHKOHM 


m 


vulddlly raltttlvp t« tilt) liii’ifot til' it ppifootly lihniiil 
ftvwiiitt) pHijMitlli) nt tiu) Imfuu't instunt » b; V is 
tilt) I'niimlnlnK vnctof vt'liM'lly nf Din pnijcitllln Ichn 
thf) vw’ttH' turgnt vi»loi)it,v, Tin'll, sliii'c • • V Is the 
pnijni'tliin (if • III! V iiiiiill|il|)'(l liy the |i‘ii(j|tli nf V, 


us I'liii lie Hwii IVoiii KIkiii'c Tills l‘l•||)l||||| poriiillH 
(1110 l(i(il)liilii (lie ci'hii' •* poi'lliiciil III It |ll•(lxllully 
(II' ('(iiiliiot I'll*!' fi'iiiii tlm I'lill oi'i'iir t iiiid llio l■l•lnli\•(^ 
l'l•lnllilllllg voliiclly ((f I lie pi'iijoi'l ill', In miiiiy I'lili'ii* 
Ilillnils Hilly Ilio IciikIIi nf Die Vccini' e'*' will lin 
iK'i'tlod Tills IoiikDi Is 

(« . V)' i 

" r. r 

Hliii'i' tlio I hill' nf lllithl nf tlin prn|i('i ly tiliiinil hihI 
iii'llliilly iiliiinil iivcrnu'i' lirnji'cllli's nre I In* siiiim>, i||i> 
^‘('l'lnl■ « will lie uiipi'iivliiiiili'ly pi'i'|ii>iiilli'iiliii' In Dm 
line fi'iilii llio Klin in Dm liii'unl, 

Al Dll' ili)|iiii'l liisliiiil / « ft. Dm set nf nil prnjno- 
Dies Dull iiiIkIiI Init'c Imnii llrcil nl I n |ll'l‘l■isl•ly ns 
iiliiii'il ill Dm Dry run I'niisDinios n Dll'l■l‘•llillmllslMlllD 
piilli'i'li iiliniil DmirMVi'i'iiKc |inslDnli. 'rimli' vinclDi's 
i’clnilvn In Dm ini'Kcl will DllTcr fimii V liy imKlIuHil" 
iiiiinniils IIS fur iis i'sDiiiiiDiik Dm emn' Is cnimciimil, 
Accnnlliinly, Dm Dn(M'-(||nmiislniiiil iiiillcrii iiiny Im 
pi'iijci'li'd niiln tlm (diiim IIiI'iiiikIi Dm Iiii'kcI per- 
IM'iidlciiliii' In V; Diis nivcs Dm IwiMlIiiiniisInind piil- 
lorii Ihnl WHS cniisIDci'cd In Hncllnii 111,2 7. (Tlds 
i|il('sDnli III Dm i'Ksc nf nilllmr ItfMl linlli'Is Is dls- 
oilsscD III II I'npni'l AD 

Tlm viniinmes mid I'nviirliiiici' uin mw. miD on "f 
Dm lwn-dliimlis|iiiiid imllniii will, slilcll.t' spcnkiiiKi 
D('|(('iiD nil t mid V, l‘'niiir(' slndlns nf viilimnilillliy 
IIlid Idimiiinlli’s wnidd scciii ii|(tii'n|M'liili' Inili'li<i'iiilim 
iH'nl-iiKc ni' siillidilc I'lilims nf Dmsc I'lii'liiimi's iniil 
('nviii'lmmc, 

dih'i.ii Htiiliillir.iilliiii of OltM'rviiiluiiM 
iMiiilo fruiii I'lillionii 

Tlm I'lili'illiillnli nf Dm sIiiIiIIImciI cnni'DIiiiili's iVniii 
I'nnrdllitili's rcliiDvc In n I'nliillliK KH" pliilfnriii iilid 
lui'iisiii'oiimiits nf Dm rnliifinii nf Dm kmii |iliilfnriii Is 
n prnidi'iii wliloli wits ('niisldni'cd liy AMI' In Dmi'iisn 
nf iiliimi'im lll'c rnliti'nl svsiciiis, 'I'lm iiicDiiids iipply 
III Dm ii,iitliili'i'i'iift I'usc Kiid iti'o Its I'niliiws. 

All iihMuluh Htaliilin\linh Is ii (|('l('i'iiiliml Inn nf liirncl 
liiinrdliiHtcs III H sysk'in wliicli Is iinrntiiloil tlii-niiKh'* 


(lilt till) nijtl«'() D.vpoi'imont, A toml MlubiUnUmi, nri tho 
(iDmr iiHiid, Is ii (Iclci'iidimtlijn nf turbot ('(Kii'dlriiDos 
in It syslcin wliloli is iini'nlitlod tlirnuKliont tlm tlnii) 
Ilf IIIhIiI nf Dm prnjcoDIo, but wldoli Is not tmcossfii'lly 
Dm sniim foe itll |)|•nj('(»tll('s. If the (ibjoot nf tlm onlen* 
iiilliin is tn dctei'inliic tlm millul dry run errnr, ii limiil 
sliiliillwillnli Is nflini siifllelelit, Tlm ri'iisnii for tills Is 
lliiD Dm riuliiii ormr Is n (piiinllly wliloli, Itself, Is in- 
Di'(mndeiil nf onnidliiiiln systems, Wliidlicr ii loeni 
sliilillIxiiDiiii Is snilloleiit in ii pni'llenlHi' oiiso will 
Di'imiid, III iMirl, nii Dm (levliillnii nf Dm "iip" dlrco* 
Dull nf Dm luirDciiliir stiiblllRod enni'diiinlc sysleiii 
frnin Dm Irim dIrooDnii nf Kni''lly. 

WIk'II II Inoiil sliibillxiitlnii is poriilisslldi', tlm nib 
viiiiliiKos liiilimd frnlii ils use lire twnfnid I ( I) l''(ir tlm 
Iwn liisiiiiits, ln)|iimt tliim luiD IIDiik Dine, niily nim 
sliildllxiiDnii Is imooHSHi'y. (2) 'I'lm iiinninil nf mil, 
pilcli, iiini ynw diiriiiu ii tinm nf IliKld Is siiiitll; Imiioe, 
dim limy use (>oi‘liDn oiirroi'tlnli I'ni'iiliiliis wliloli iiro 
viilID fnr sniiill mliiDnlis, lint iml nllmrwisc. TImsn 
fnriiinliis lire lirst nrdor onrroollniis, 'I'lm primoss Is 
liiiiilnKniis tn eslliiiiitlliK tlm limroiimiit nf ii fiiiiotinii 
by tlm liioroiimiil iilniiK Ils IniiKonI linn. Lnoiil stiiblli- 
Kiillnii Is iliseiisscd in llii'i'o repnris." 

W'lmii nil iilisniiilo sliiblllxiiDnli is |■(’(|l|lr('d, tliorn 
iiro DilToroiit prnoodiires nf oidoidniinn. I )im liiiiy use 
Dm cMiol but oiiniliorsniim I'lpliillniis nf rnlidlnii. A 
si'oniid iimlbnd Is tlm liso nf tlm unnillnlilo oinirls.''"*’ 

V Dilrd iimthnd llivnlvos tlm fnllnwhiK Idi’ii:''^ l'’(ir 
oiioli dircolinii In tlm onleslinl splmrn, tlm I’liiiiiKCs In 
xciilDi illsiinii'i* iiiid ImiirliiK fnr niio i|o«roo nf mil lire 
oidoiiliitoit. Tlm olililiuos fnr t{ Doki’oi's nf rnll lire llmii 
iip|irn\lii)iili'ly If lliiios tlm oliniiKos fnr nim Di'ki'i'c. 
Tills iipprnxbiiiillnii Is very sntlslimtniy fnr mils up 
In 7", iirnvIdoD tlm liirnol nlovnilnn Is iiiiDor iibniit 
illl". .Volinilly, tlm Inbidiir onrroollnii fnr nim lioKi'en 
nl hill Is lint Diiil onrroollnii wliioli nnillD ImoMictly 
iioonriilo fnr snob n rnll, but nillmr I bill onrri'ollnii 
wliloli, Used III tlm )\iiy dosorlhed, kIvi'h tlm best rn- 
siiIIh fnr mils bet ween It® iimi 7®. 

I'lsseiiDully till’ siilim tidde Is used In onrreol fnr 
pill'll. After onnrDliiiilos liiivo been onrreoled fnr rnll 
iind pitch, tlm onrroellnii fnc yiiw Is Irlt liD. This pre* 
sullies tlm oniivonllnli Dint the oiiiiliKe frniii sIiiIiIIIroiI 
In iilisliililllMed onnrdhiittcs Is imonnipllsimd III tlm 
nrdei’i yiiw, pltoli, rnll, If iillmr oiiiivoiillniiH iii'o fnb 
liiwi'D, the prnoednre nf onri'eolhiii Is oliiuiKed no* 
onrdliiKly. 

'I'lm .'ibnvn nmtimd is iinnlnKiins tn apprnxIiniithiK 
till' liioreiimiit nf u fuimtliiii by iiii'usiiriiiK tlm liuire* 
meiit iiInnK n jinllolniisly I'linsi'U elinrd nf Dm Kruph. 


CONl'TIH'iNTIAb 


miDiiiiH Ai'iTiAimiHArT 


I/IS 


inHluHl l»n 1(1 iHii'inIt dik^ In ciii’" 

('(•I't Sill' rdliiliijiiw ii|) ti( 16®. Tli(! ('xlciwldii hivdlvcK 
tli(« iim< (il* Mlii(ti' idlilim, witli'h would ii|)|)l,V to iIh: 
mii|{(> 7* In Ifi®, l'‘ni'(«iicli ii'idtii (iml homiiiK, iitK*Hindi 
tuldi' wniilil kIv" n coimtiiiit viiliin nl' mil iiiiil llin I'lu- 
midinii III l(•llllll pi'r il(>Kr(<i* of roll In i'm'ohh of llii* 
i‘iiiiHliiiit iiiiinniit kIvi'ii, A Hliiillnr htlili' wmilil ndi>r 
to ln<iirliiK< Till) ii|i|iroxiiriiillon would hkhIii Im> ii 
liooiii' oiic (n idioi'il of till) Krii|ili)) Iml tlii> idiord 
would Old |iiiMN IIoookIi fill' origin. 

til l CtlKVKl) I'l.MillT illKKCTOIt 

TIiIh imi'lloii n;h‘i'H llic i'i'hiiIIm of ii llll>ol'l•li•■|ll roiio 
|(!ii'Ihoii of II iHii'lli'Oliir lliii<iii' mid ii inirlli'iiliir i|iiiid* 
I'lilli' dimi'lor. It Ih |ll•l'lllll•ol to llii> |ii'olili>iii of tlio 
di'Ml){ii of new dli'i'i'loi'H for noviM'id I'ivihoiih; (I) 'I'lio 
loidliodH iiHi'd limy lio hiikkohiIm' to ollior iiivoHlI- 
Kiiloi'H. (2) Tim I'oiiidiiHloii (lull llii'i|itiidriilli‘dlri<i-toi' 
would Im of iiiiii'kIoiiI viiIiik i'oiiiiiio'imI In ilii> lloriir 
dli'i’i'lor limy Im of IiiIioi'hI. Cl) TIioiikIi imrili'iiliir 
dli'iM'loi'H iii'i' I'oimldi'i'iMl, iIm'I'i' Ih no I'oiihoii lo doidil 
IIimI tliidr |mrloi'niMimi< |h |iid)i'iill\o of tlio |mrforiii- 
iiiiiM' of M wide cloHH of dlri'i'toiH, 

Tim wink of AMP In iIiIh iii'olilmii " *''' oiih hIiIinI 
liy dm I'onllid mid idTi>i'il\'i< I'ollidmi'iitloii of dm Hidl 
Ti'li'plioim I olioi'iiloi'li'H, 

Ml, 1.1 'r,v|M*i» «f IHr()(‘l«irM 

( 'oOhIiIim' It iliii'idoi' w Idi'li opiM'iiloH on dm IiiimIh of 
I'l'i'lioiKidm' I'ooi'dIiiiiO'H (.i',;/,f, 1 of dm ini'Kid : Tim 
dli'i'Cloi I'oiilidiiH o mill wliirli i‘oiii'I’I'Ih tin* niiiKi' mid 
dm mi!{*dm' I'oordlniili'H of dm liii'Kid (nlitidimd froni 
dm i'iiiikIou; mid InmIdiiK) Into ri'rtiiiiKnliir I'oordl- 
iiiili’H ri'li'ii'i'd lo iivi'H IKi'd In dm dlt■l•l•lor |iliid'i:tni. 
('I’lm iidviiiiliiKo of Hindi i'oiivi’ihIoii hIi'iiih from dm 
fiml dull dm roiiipoimiiiH .i,//, i of liiiKcl vi'lmdly iiro 
i'oiihIiiiiI, wImi'i'iiH dm I'iiIoh of idiiiiiui' of riiiiHo or 
iiUkIi'h mo ool iioriiiiillv i'oiihIihiI whon dm Iiii'ki'I 
iiiovi'H III II I'oiihIiiiiI vi'lim|i>'. 

'I’lm I'ooi'dIiiiiloH ,!■,//,I mo finii'lloiiH of rlook Hum, f: 

.r *> .r(/), // //(/I, t •" tilt. 

Al II piii'lli'idiir IiihIhiiI I « lo llmmi oooiiIIiihIoh liiivo 
liooii foil Itilii dm i'oiii|inlliiK mill for nil ImhIiimIh np 
lo t\. Ill urdor III priidnoo n miliitinii nl, dm liiHtiint /| 
Ilmdirooliir iiiiihI linvoiil tliiii iiiNtmil miplloit fiino- 
lloiiN A'(<), YU), XU) III widi'li vidni'H of / liilor Hmii 
fi run Im HtdiHlIliilinl, 'riiim llm oxlrnpnlidlnii lliiil, 
liHH Imoii ri)f(irrt)d In In Hnidlnit 111,1,2 i)nn Im piii" 
fnrniod liy tnoiuiM nf (lin fiiiu'IInnH A'(<), J'(f), X{1), 


A Ini'Ko oliiHH of illiwIiii'M oiiii Im ilnflimd an folliiWH, 
(Only llio / imiirdliiido will lio niiiHlilornil hIhiio tim y 
and < l•oorlllnl^foM iiro iroulod Hlndlnrly,) iM a Unm 
lin,'^' I III) oliimon mid a widtflif fiiimllnii m mfu) 
d(dlnod fur ii ludwooii Omni o, Lot X{l) Im fliat llnoiir 
fiinolloti of I wliloli nilniitilRiM llm liiloinrnl 

f CA'(/) - - Dill. cf) 

thi i! 

nf llm Hipmi'Dof llmdnvliilloii fniiii llm iilworvod j- In 
llm o.splli'll A’ n\or llio IiiIi'I'NiiI o HOoondH Imfiiii' llin 
proHoiil iiiHliiiil /i, dm Mipimod dovlnllnii ImiiiK 
widitlilod imi'iirdliiK In llm fiiimiloii m iim Indlriilod In 
oipinlloii (0). It OIIII ho hIiowii llinl llioro in pi'oi'lHoly 
olio llimiir I'liimdoii .V wliioli iiilnliidROM llio liiloKi'id 
(oipiiiiloii If)." ,\ dlroi'ior wlili'li iiMOH iIiIh I'liimlioii X 
will ho oidloil llio Oni'm' /i'oh/ Hi/mo'i’ liiiwlnr with limn 
himr t' tint/ mrif/Al /inii'fiini ii’. 'I'lio i/i|(o/»'i(/l'i' IouhI 
Hipiiiro dli'ooior n llli llino Iiiiho oinnl woIkIiI finmlion 
m Ih dolliiod In omioIIv llio hiiiiio oiiy osoopi llinl llm 
I’linolloii Xtfl Ih iIiiiI i/iiinhiittr fiinolloii In / wlili'li 
inliiInditoH llm IiiIokiiiI loipinlloii !ll. 

diippiiHo llioro woro imlllior orrorH In llir inpnl lo 
llioHo illroi'loi'H iior iiimddiio orroi'H in llm dlroolni'H. 
'riioii llio prodlrlloii of llio/ii/io'i' /imoViioi would ho 
I'orroi'l, prioddoil Iho Iiii'KoI iiioIIoii Ih hiioIi llinl. llm 
I'oorillinilOH .1',//,; of llm liiruol onii Im osproHHod iih 
ipiiiilriillo or llimiir I'inmilonH of olook dnio I, ro* 
H|mol|ooly, ill Iho i'Iiho of Iho ipiiolriillo or Ilnoiir 
dlrooloi'H, 

.\h II iiiiillor of fiml, hy \'iiryhiK iho llino hiiHo o iiinl 
Iho woIkIiI fiiiiolion lo mio limy ohiiihi ii Kl'*'nl viirinly 
Ilf l,\’poK of i'Nlrii|ioliidoii: Tho oIiihh of illrorlorH llinl 
liiiH hoon dolhmd Ih Nory wiilo linlood, mid ll Ih dm 
I'oiijoi'liiro of dm proHoni milhnr llinl dm oIiihh onin> 
prolminlH iipproxIiniidniiH of nil lypoH nf oxtrii|ioliidnn 
dull Inn’o Imoii iihoiI In dlroi'lorH. 

Ill dm followiiiK HiiliHoolloiiH of Hootliili lif t, tllo 
Hpoohd I'IIHO of oiiiiHlntil woIkIiIh 

II' <» I 

Ih i'oiiHldori*i|, Any ollmr pitriionliir oiiho oini ho In- 
vohIIkiiIoiI hy Iim hihiio iiii'IIiihIh, 

IIM,3 PrmlicliDii Kmira, HiipiMiMlitg 

Inpiili l*prl«<5l OpKrutiiiiii 
Mild lloloruilitMlliin (if 

'I'litm of FHfilU 

Tim nrrni'H lit prodlnllnii liy t.lin llnoar aud tpuid'' 
ralin dliootni'N fur varinim fypoH nf lai'Kot tnnlliia urn 


(lONKlMKNTlAh 


(umvid) Ki.ifjfir DiKKiirtiK 




Till' It 

TIiim< Ilf fllKlif f *• 1(1 w'l' 

I‘'|1I' II lil'idiill miHlsii, Iho I.f..,!' In flitllln iiimIIIiiii Ih I{L 

l'’m' 11 MlniiHitliliil niiiiiKii, ||iii nn-ni' In fnliii'n |i(iN|||iin In H(l,/\'’h. 

L N Klvi'ii In till' liiiil.v Ilf I III- liililn. 

r In I In- Klin- liiwn iif ||in illt-i-i-lni'. 

Ifri/ In Hill (Hii'liiil Ilf ||||i liiillniil nr nlniimililiil unit Inn nf llin tin'«ii|. 
fi' In I III' (‘iiiliil* Ilf I III! Iii-IIk nr iini|illlnili> nf Ilin nliniNnlil, 
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I'liiinlilnrnil.i'' An ninii>'iiii« |« iii'i'nniiilinin'ii In lln- I'nl 
liiwliitf v\(i,v, ll In IIi'mI nii|i|iiiNi<i| linil lln* I Inn- nl' 
IIIkIiI '/'iNin'i'iinilnly Idiinvii 'I’Im- nl l•ln(^l• (ninl nn-nli 
’«i|ili!i'i-) I'riiii' In I'nluii- fniHiilnn 1- ilii-n ili ii-i'inliinl lur 
ci-rlnlii n|ii'i'i/|i'I nnirr-nn. Tin- im-iimi' K Inln-n ini-r 
lilt' nri III nil unnnllili- |ninl||ii|in iil' liii'itlin I'lir « lili-li 
llii- lliiii' III' lllulil nunlii-^l llii- lnrM;''l "HI In- |n•l•l•|n|•|y 
/ ni-i'iiIiiIn, Till- llV'i'l'MiUtn I'l'l'nl' Ini' lililli' Ut'Mi't'nl i'iiiiI’ni'n 
I n llii'li riiiiijniinnli'il I'l'niii lln- ni'i'iii'n Ini' lln- (ini'l li'iilnr 
I'liiil'ni’n 

I liilN nii|i|inni' ilml lln- liirni-l in innvhiit in n lii-IK 
III riiiliiin K A'lii'iln, iIimI ll nniki'N ti i'iiin|ili'li' ri'xniii'* 
linn In 'iin/ ni-i'iiiiiln, niiil linil lln- llini- hnnn nf llm 
illl'i'i'Ini' In I' ni-niinin. 'I'lii' i'iini|iiiiii'lil nf liil'Ki-l vn- 
lin-lly I III I'll III-I III I III' II xin Ilf I III- lii'llx mill llm iniKiilin' 
V’i'Ini'lly iiliiiiil III!' iixIn iii'n nii|i|iiiNi<i| l•ll||nl||nl, 'I’lii'n 
II' dll' liiinKwiiri'i'iilli'i'ly I'lii'i'i'i'l mill if Ilii'i'inninilliiK 
iin'i'liiiiiinni In ini'i'liniili'iilly iii'i'fni'i, tin- i-mir In 
flltiirc iinnhlnii "III lin III,, "lii-rn I, ilniiniiilM nii (/, i', 

mill III 

l> *' linUi,r,'r), 


I III' iinii'x ti lii'lnu i'i|inil In I I'm I III' Ihn'iii'illi'i'i'lnriiini 
‘i I'nr till' i|iiiiiirnlll' illi'i-i'lnr, 

'rill'riirmiiliin Ini'llm fiini'lInn /, nmi Ilin I'l'niilln nf 
rrl liiili i'nni|niliil liilin liiini'i! mi llmni' fiil'lnlllnn MI'I' 
uivi'ii I I'l'liiin nf III!' I'ninimliilliinn nri' I'lli'il linlmv, 
'I’iii' I'l'i'iM' liini'lliiii h M|i|illi'n ninii In ki iniHiu'iliil 
I nriti'l Ill'll ll inn Hii|i|inni< | Iml llm lin'H:i'l iimvi'n nImiK 

" ... 'nn|ililiiiii' /i' viii'iln, iii'iiml airi/ni'i'ninln, 

nl n I'liiiNimil M'im'ilv iiiii'tilli'l In llm nxU niiil n 
«lni|iii- iiminmili' vi'lni'ily imi'imil In llm iixin, In llm 
plnim nf llm nliii'rni'M' 'rimn llm nnil nmnii niinnin 
IH'i'ilii'linn I'l'l'nl' (niiIiJi'i'I In llm niiiim i|iiiiliiii'nllniiN 
iiN III llm Imlii'iii I'linn) In III, 

l''ni' liiimnf lilH:lil lllni'i' ninl I'm illlTi'i'i'iil viiIiii'n nf 
llm Hum imni' c mill llm |mi'lni| nf nni'lllnllnii, llm 
lnlln"|iiR liilili'N I'liininii'i' llm |mi'fni'iniiin'n nl’ llm 
iiimiir mill itnmli'iilii' illi'i'i'Ini'M. 

'I im I'linn i/ •• ll nni' nliil II «■ 1,111)11 f| nr nini'n liMiy 
iin I'niiMlilni'i'il mi i'Niii!i|iln nf nn nviinlvn nnllnii. Kni' 
llin Niinin llnin Iniw', ||m ni'i'ni'H cllnil iilinvn I’ni' llto 
i(nmli'iilln illi'nclni' ni'n Ii'mn tlmii linmn fur llm Ihii'Mi' 


('(»Ni''ii)i':N'nAi, 


4 


4!VTIAIHi;M4l<’t MVKII'MIINT 


dlmitnc ill tho i-hm> of Imi' riin|inni<>ii«« (Int'gi. q) aiui 
ftl'O gi'f'rttcn' f iiiiti tlioMii III' llio liitit|ti' <|)t<()ntfii' fur |i|u|| 
fiwjiiftitili**, A« will |;p w^.n 

«'WJrH ill'll miiih (liiif (1,„ |,n^„ |(||,k||.h|||! 

dlioiilil hn f,wii til I'ljiii' tlitioM ( 111 * limn luian fur 
t in llriimr (lll•|...(„|^ (|,|h k ,v,,iiI,| 

Unit thn iiiiiMlriitln (Jliw.iMr |,- |,„( «|gn|||,.,„„|y 

IM'Hni' (u H linnar iliriM'ltir iigalimt ... i-uii- 

«l(i<'i'i*,| iiliuvn, Tallinn, uf (|,n hoi-I givni, al,„vn, fur 
/ » il, 10, 15, Hllll 21) HIM! ai'P 
Thp Iiumeiiviil rmtlln in,il Ihi furmnliin /iw It haw nn 
m/ioi'l in/fit' imi' n/ mnrm'ii ir/iif/i tov/ni' ittm> f/vnrml 
/rtiln //in nim/i/n /||■//> „r //»< mm/ih n/w/aiMoV/, In i.|Ti<ni, 
nuiirHnn nf viT.v Ki'iiniMl t.V|n*n nnii Im n|i|ii'nxliiinliM| 
ni Iniilt ii|i (Viim Hiiii|iln hIhiiwiIiIh. Hii|i|MiHn Unil ||ii> 
liiignl i,ni(i..n |h hiicIi ||,ai K I,, 

I III' fullmviiig way, I'lnnii rnnl align Ini' niionlliiiiln la a 
niiiii III' aiiinH niiil I•(IH||||•N In / phia a lliinai' ur i,iiailralln 

fimnli.ai i.f /, ,vlii.|',. / |h Hunk ... rii,.|i Hi., pi'n. 

iJii'lliili niiiir lai' dll' lliiniii' ur i|ini<lralln illrnnhii', 
lyipi'nllvnl.v, la iililnllinil liy i'iiIiiIiIiiIiik In <|niiili'aliiii> 
(linnnura iii (lieanil nlinil iiliuvn fur 1 linai>|iarafi>aiiin 

unil nuaiiM. (nniia; 'I'la- mpnirn uf (hnnirui' .ai (I.. 

iniiniil niiniait la llii< ainii i.f (li.. aiiaarna iif ilm |.|•l'la•a 
nil (lie ('uiii|iu!a>iil aliinaiiidal I'linrana, Klun. i,.|'y 
Ki'linial llliii'lldiia null lin ri'(n'i'aniitni| aa aiiiiia iif ||in 
Hurt ilnanrilii'il alnnn" ila< iirnilinllun l•rrltl• dial wn 
IKIVI- linnii niiiialdnriiiK nan lin nuni|inlnil fur ii-ry 
Ki'iinriil l•(l|||■al-a liy thn nliuvn ninlliuda. 

Aa an llhialralluii, niiiialdnr tlii' lai'gnt nuiiran 


'J Im orrura rnforrcHl tii hIhivu itro thn iirwllutiun 
nrrora, a!i|j|st!«lti« that tlin oiditiiliUlon milt of tlio 
dlii'nlur tiaa dntnriniimd tim (linn uf (light {lormitly. 
Actually (ho time of dig! t Itaclf la laiacil iiit tho pro- 
dli'llnii. Acciifdltigly, (hern will lin iinntlicr nntitrl- 
liiilloii to the prnilii'tloii error dim to the fact that the 
(him Ilf flight will not he kiimvn ii,viictly, 

'I’lii! error fiincf Ion L Iihh the fnllowliig cniivenleMt 
priiperty; 

/^«0/,r,7') - /tH(kt,,kt',kr), (I) 

when- 4 la any euimlniit illITerenl fniiii isero Apiiruxi. 
male I'lirniiilaa fur Ihe fniieliuii L, together with an 
Indlealhin of the range of vahiea hi which the Idrinii- 
hia an* valid, are aa fnlhiwa; 

fni', + rT + '/•«), q & \!i, r Si 21 ), 


T Si 2tt; 


L»(ii,i‘,T) 


' 1 "^ ;tr“7' .'h.?’" > 

,20-^ n 2 


•r - 2fttt I I fit)/ 4- 2rtaiii,| f lltl) coa ' , 

2 12 ’ 

// » - UK) -f lOt 4- /i(|„||| ' , 

(1 

* eulialaiil, 

J', //, mill t licliig nmiiaiircd In ynrda, / In aecunda, and 
imglea III riidiiiiia. ('tiiialilera lime laiaeof Itt aee ami 
II (line of lilghi of It) aec, hot c he (he root mean 
amiarniircdicKoii error in ynrda under the eoiidillniia 

o iierleet iii|iiil mill no maeliiiie error, ... the 

lllaive lahlea, 

2rt“(2,Nl» .|(M»«(t),7lP n(f42,l)« 

2 + 2 2 
for I he Iliie'M' director and 

.IIKP(I),21^« ft(|.(2,l)« 

2 ' 2 *’■ 2 *" ^'1* 
for the ( (inidralle direelor, 

' The (irorcNa of a(i(a'osliiiatlaK fnarllena t.y m.i'inin aiiina 
ef aliira and niwIintN la miiiaiilmmj (a w„|.i„ ,„| " 


</'&\ri, rsi/t, 7’sifl, 
MxacI ei|iiallona for the fimclloii A are availahle,'‘'* 

I'l. t..'i KITim'In of (Hlirr KrrorN 

'I’o he Iihle to make a coin|ini'iaon of the linear and 

• inadrallc direclora. It la iiroper to eonahler mil only 

• he (heorctiral errnra in |ininla of idni Unit hnve hen’n 
diaciiaaed, hill all oilier errora mid random elTecIa 
which enter hilo the delernihinlloii of what each ahell 
doea lo the largcl. An ii|i|irnxiniale aiialyala la 
earried mil in the following wiiy,'» There ia'aii(ier- 
poaed on Ihe calciilaled llieorellcal error in point of 

"I'll " "'Pherically ... iiorinai illatrihiilhin of 

Hie illaphiccmeiil from Hie llieomllcal point of aim 

• o Hie iietniil poini ol hiiral, the alniahird deviiilhin 
of one coniponent of thla illalrlhnthm liehig a*. 

'I'he |irlncl|inl eleineiita wiiicli coiilrlhiiln to the 
Viihie.if a^ire Ihegmi and fniin perlornnmen errora. 
Hie nnicliine errora In Hie niecliiiliiam, and the effert 
ol Ihe Iriickhig errora. The elenieiila other thiui thn 
etTeet of the triiekiiig errnra lire iiaaiiined to hn the 
aaiiie na are a|ipllenlde to the Army M-t) ijlreelnr and 
»0-iii!ii gim. It la aaaimied Hint the iietmd trnekliig 
errora that wonid he eiiiinnittiHl with either direetnr 
are the aame aa ihnae wliieii have heen nhaerved with 
the M-l) director. The elTi'ct of the traehliig errnra In 
the enmpiiling nmehiuilam la t,|ien eatlmated hy re- 
pliieing the leaat aiiiiare dlreetora that we have'heen 
entialderlng hy dirimtora whiiae extciipnlathiii la of the 


f'ONKIDKNTlAL 


rilTIlVKI) riJOtIT IHHKC^TOIt 


iiii 


folldwliji tyfw! 'I’hit lliimr iIIiucIhi' I» (HU< wIiIcIi ox> 
tm|Mjla<nH iildiig n «lmlglit. liufi tltifiirinliiwl by Un» 
(irowoiil. |)upill()ii 4 )t the hiJ'gsM., h!!!! itM piMitlitii r 
mm'iiiuIm firtivlouHly, 'Plm •lumimflii (ilrw'litr In u«o 
wliliili (>KlrH|Ktliib*H ftloiig tlid iiariiliiiln cIc.lci'inltuNl by 
the iiMtNdiit inmIiIoi) of Ho> fdi'gol, IIn iKmillon i' '3 
him'hiiiIn provloimly, luiil l(« iuihIiIkii r mwoihIn provl- 
uiiHly. UikIoi' I Iiono UNMiiinptioim, I ho follouiiig ohM< 
iniiloHof Iho Nltiioltir*l ti(tvlHlloii if'*'mo ohlfiliiod. 'I'ho 
0* of llio (|iiiulmllo illi'oolor wllli lliiio buNO 2 b noo 
In ooiitimmhlo lo llml of llio liiioiio dliocloi' wllli 
Unto hiiN(< ti Noo, 

bullniiiloil Nliiiiiinrt) ilovliOicm »* (lo yiiriln) of ilin nitlicrloitlly 
NynoMi'li'lt' iioriiiiil illNlrllniiliiii HmiI I« lo Im* ini|H>r|itiNi>it 
on llio tlioohMIi'iil iioliil of iilot, 


Tlnio ( 

Ilf llllllll '/' •• 

III Nonl 



(' 

ft Nlt(l 

10 

Ift 

'ill 

l.liiniii’ DirnnliM' 

im yil 

nm 

Nil 

N'i 

Hnitili'iilln Dlrnnliir 

i,'2Nn 

•ifti 

'2llft 

iim 

1 t'lilotm III #* itUii litr t m 

ti, 1 IS. Mfbl </(( MM 

‘HI alvi'ii 

It- 



l''or piii'poNON Ilf I’liiiipni'imiii il In iinhiiiiioiI llnif 
tho jinilitiliillly (if iliiiiiiigo In 

/,* m. 1 ( 1 ' •**! 

tvliofo r In I|ii< iIInIoiicii of llio Ini'Kol fiom Iho pio- 
NIIIIIOll fllllll'l pilNllloil IIN iIIni'IINNOiI OHl'Itof, 'I'ho 
pi'iiliiihllllI on oiiloiilnloil ho IliU forioiilit iiro iml nh- 
Noliilo pi'iihnhllilI on; hiil llio lolnllvo nInon of /<* I'm 
llio llitoiii' ninl i|tiioli'iilli' illt'ooliii'N ni'o |o'ONiiiinili|,v 
nil lliilloiilliili Ilf Iho olToollyoiiONN of IIiono Iwii ili< 
I'ooliii'N, If /I* ttoro oiii'i'oi'lI II wiiiilil kI\'o Iho tii'iipiii'- 
Hull Ilf nIiiiIn ttliloli tMiiilil ilnoimto llio Inigol. 

'I'ho |ii'iiliiihllll Ion fiii' Iho ouno '/' <» III noo ni'o olloil 
holiiw, 'riiooiiNi'N '/' •• A, III, I A, mill 211 NOO hnvo liooii 

III' lliitoN Iho li,v|iollioiloiil |irolitililllly of itniniiKlnK bin Ihi'koI. 
(’I'lio il|i|H)t' oiill'y it|i|illiiN lo Hill lliioio', bin lou'iir in llio iioiiil'- 
riilli', illfoinoi’.) 

T " III NOO 


\ noiioiiiIn 


NnofiinlN .. 

ft 

III 

Ift 

in 

II 

ftIKI 

nil 

n.ii'i 



ft 

IIMI 

'ilKI 


Ii 

l,ftnil 

iiinii 

III! 

I'iii 

III 


ft 

4H(I 

INHI 

la 

1 .ftINI 

aifMid 

l,N(KI 

•I'JKI 


ft 

nil 

ft'iii 

1,'ilKI 


ooiiNhloitMl,"'' l‘i'(it)(i,hlllHoM W(srt! (nUt'olHtofi only In 
Hoino ohnon In whioh lint Hiotiittiioftl piwlhsihm orror 
lyiig jouN Hiiij! ilio pftditiN of fho Imlis or *l!P (unplifutlo 
of Hio NlitiiNoiih 'I'lio pl•^JhHhlllHoN I'ofoi' to II tiirgot 
IlyliiK oltlinr ii liolloni ooiirwt tvil li it piuIIun of 3CX) yti 
UP a nIiiiinoIiIiiI ooiiino with an mniilitililfl of 424 •" 
y/'i X Ubb yil. 

Ill lO’ilor to allow I'lir varloiiH tinoortiilii oifootN, In- 
ohnlliig Iho ofToot of tho oipor In thno of fllKlb, and 
iiIno In iirdoi' lo loNt the NOiiNltlvIly of Iho i'oniiIIn to 
ohmigoN In iho ONlInnilod a*, Iho in'ohalilHHoN worn 
hIno oonipniod with it^'m whioh worn, oxoopt for 
I'oinoling, l.fi tliiiON IhiiNitollod idiovo. 'I'ho roNiiltN, 
in tho oiiNo '/' » lb NOO, nro on I'oIIown: 

in' iImion llio liyiiiibiolli'nl |iriilmlilllly of iIioiiiikIiik bin (nr- 
tfol, liiiNoil on Niioiiliti'i! ilovInlloiiN I .A IIiiionI Inmo nitoil iihovn, 
Criio ii|i|Hii oiilry ii|i|illoN lo llin lllioiii', llio loMor In bin 
■ liiiiili'iillo, illroolMi'.) 

r - ID NOO 


NnninniN 

ft 

III 

Ift 

'iO 

0 

ItlMI 

1711 

I'ii'i 



1.4 

'iN 

I'iii 


I'i 

ft'in 

i,noii 

ftINI 

4U 


1,4 

'ill 

IftO 

»lll 

Ift 

ftINI 

l.Him 

l,4INI 

1 ,IXNI 


l.ft 

'ill 

Iftll 

.'<. 1(1 


'I'ho toohiihllllloNiiro ipillo NOiiNillro In IhoNimiiliil'd 
dot liil loir NiiiioiIioIonn Ihoy Indloibo Hub Iho llnonr 
dli'orliii tvIHi 11 I'liinpiiriblvoly nIhii'I IIiiio Iiiino In Iho 
nppropriiiio Iho oiiibrnl InNlniinoiil loonpo wllli Iho 
ly(io of inniioiivor ooimldorod, 'I’ho iiorfoniinnooN of 
Iho i|inolnbli' illi'oolor wllli Hino hiiNO '2b noo In ooin* 
piirnlilo lo Hub of Hio llnoiii' illi'oolor wllli Hnio Iiiino 

A NOO, 

iii. i. t IN<>rr«>ritiMitrit of 

lllriM'lorM iikmImmI HocorihMi (loiirMt 

'I’lio lOmlyNlN Hub Iiiin hoon doNorlhod Iiiim boon do- 
volod to liolloiil mill NliniNiildid oonrNON mid ooiii'hon by 
hnplloiblon whioh inlKlit bo built up Hiorofriinr It 
Noonii>il doNirablo to Nindy Iho bolinvlor of llnoiir mid 
iinudraHodIrooliirH on a Ntmiihird oonrNO whioh nilKlit 
ho diN>niod lyploid of a oonrNO llown by an itolnnl 
oiioniy iilii'rid’t. Hnoli a ooiiino wkn mipplloil by 
bt, (*o|, i\, II, Miinnoii of tho liiNpootlon Ihiitril, 
Unlioil KIiikiIiiiii mid Cmntda. It In ii two*niliiuto 
ooiii'ixo of mi ononty lili'oriift iivor hiiiKlmid. 'I'lio ooiii’no 


CONl'IDIlN'I'IAb 









I<*!« NTUIMKH OK 4NTUIIU HAKT KOUII'WKIVT 


Ih fur IVkhi MlrnlKld , Inil 1( mil rt'iirnwitMi. 

tl('ll!i(ii'itlt' i'V'iihK'h m'liiiii, if (iiic> liilNiiliii'i'M I'l'i liiiixii- 
liir I’lioi'jlliiiili'H ill II l•^•l'^Hlll iviiv, lito j iixIh Ih'Iiih 
I'l'll ll'lll, llio I'lllirMI' l ull III! Il|>|)l'i>\lllljlll<i| liy |||I< 
fiilliiwiiiK i<i|iinlliiim; 

.r « -O.IKKHIl'iN"/' + (MMKUimP -f (MI 2 IH 1 /'^ - 
1111.11/ - i;VM» 

// « -i»,i)(M)(i:u IH/' f iMiaan?/" - 11,11221(11/^ ~ 

117,h:i/ ~ I, iMH 

j « -)),))()(l(i;illHJ/< - 0,11(1111711/^ -I- (I lilOOA/^ - 
A. 2 Mri/ I I OHM 

'I'lli'Hi'i'i|iinlliiiiN ii|i|ily III llii'iiili'i'Viil III! ^ / 3 k (III 
hiM'l , 1 ', II, mill .• Mi'i' iiH'ii.'iiii’i'il III yiirilH, 'I'lii' .r iiml ; 
I'liiii'iliiiiiii'M limii ii|i|iriiNliiiiili'ly liiii’iir Iri'iiilk 'riii> 

. .... ii|i|ii'ii\liiiiilii|y Ilf III! iiHi'llliilliiii 

Ilf |in'iiii| Ilf I hr iii'ilrr iif 1211 nim' mii| iif iiiii|i||liii|i< nf 
III!' iii'ili'l' Ilf 1,,'ilKI yil, (’riiH run lir nrrli fi'iiiii (hr 
Kl'ii|ilni I'lilli iw ilii£ |iiiM,i' H2 Ilf rrfri'i'ilrr !’i.) 

Thriiirl Iriil rri’iii'n iillil |il'iiliilliill(Irn fnl' IIiIh rr- 
mi'ilrii riiiii>r, fur T Ti, III, mill hf nrr m'r iirr- 
Hriilril.'-'' 'I’hr I'riiillH fill' T « III nrr iirr ir* fiillimn 

I )l I'lilMMinl 1 III ill ilillll IrN III I liii iviki' III » (ill'll I III' Iiuki'I flli'x llir 

... I'liiiiai' (i(i'»i'ii!iri| III Mil' ||,\| 1 

*/' - III ••I'l' 

Ilillll iiii'iiii kiiHiiii' I'liiii III iiri'illi'liiiii III v.inli Idnliji'i'l III 
dll' I'liiiilillniik Ilf (H'l/i'i'i iii|iiil, |H'ifi'i'l iiiri'liiiiili«iillull mill 
|ii'iri'i'l ili'li'iiiiliiiilliiii III' llii|i< i<r fllulil.l 


f' 

A o'l' 

III 

lA 

■211 

hliii'iii illi'i'i'liir 

IIHA VI1 

A III 

7111 

iNia 

Ijiiinloilli' dlO'i'I'M' 

I7,'l 

711 

121 

171 


III' Iliiii'K dll' liv|iiillii'lli'iil iiniliiililllli Ilf iliiiiiiiKliiK dll' linKi'l 
('('III' ii|i|ii'i riilili'k ii|i|i|\' III dll' iliii'iii, dll' liiwri III dll' 
l|IIMill’lllll' lllll'i'llll I 


f' 

A "rr 

III 

lA 

211 

Mliniilio'il ilri'lm lull .>'* 

1 III 

iiir2 

II 

II 

ii« rill'd idiiivr 

A 

nil 

IHII 

111111 

Mlioiiliiril ilrvliiHiiii 1 A 

'2111 

:t A 

II 

II 

llliirN lliiiir rill'll iiliiivr 

1 I 

211 

(.All 

.'till 


I'Mi' llir (ml riiiirmi, I hr i|tiiii|i'iil Ir ilirrritii' nilh 
I iliir liiiHr 211 Hrr In I hr lirnl iif I IniHr riiii>i|i|ri'ri|, Thid 
I hr rrMiiliM iililiiiiird fur I hr 'rut riiiii'rr iirr riiiiHiHtriil 
nilh Ihimr riirliri' iililiiliiril inny hr Hrrii im fiilliiWN; 
Thr irui rinii'.'Nr Iiiin llir itriirrnl rhiinirlri' of n mIiih 
rill vr Ilf |irrliii| 2irlH Mrr, (hid In,\'IIIii/ “ IH«rr,iiiiil 
iiiii|illl il‘|r l,/Ml(l yi|. An Ill'll ill}/ III ! hr riii'llr!' (hrory 
(hrii, I hr I'liiil iiii'iiii Miiiiiirii |ii'rdlr| Ion ri i'oi' In 
lirill))/i v 2| (ihri'r I, «• Ih rviiliiiitril id 

(/ *« IH, II «• I or 2 fur (hr liiiniir or i|iiii.ili'idlr ill- 
l‘rr(ori rrHiirrilviily, r «• 211 Hri', wny, mnl T l(lHi<r, 


Now liy flin |iro|irr(y of llio fiKirlloii Kirrii in 
i'i(im1loii (1) 

/,„flH,2(l,l()) - /,„(((,10,5); 

(hr lidirr i|i(i(ii)lty Iihh lirrii fnliiilidnli'*" IfH viihin 
In (( 51 for (iir llnnir ruHr, ninl 0,10 for (tin (|i(iKlridir, 
'1 ’IiIh kIviin rrrorH of 571 nml 202 yrl, I'osiirnflvrly, for 
(hr lliiriir iitnl i|iiiiilridlr illi'rrIorH; fItrMr itrn of llin 
Hiiinr onlrr of iniigiiilnilr iin (lir OHM mill 171 yil rifnl 
iihorr for r 20 Hrr, 

IM.5 KSTIMA ri:s <»F CONTHIIIUTINC; 
FIIHOM.S" 

Thr rNiliiiiilrH In hr )^lvrii ii|i|iiy |irliiiitrlly )o Ihr 
Ariii>’ .MO iliirrliir iiiiil 0ll•llll1l khii ^rllh |irrHrl fnur, 
iiM of 10lo. Thr rNihiiidrH iirr of iiiirrrii rrllnlilllly, 

1, l''l•l•(ll•s ii\ Sliilif Mifiiinifiil <i/ Dii'i'i'liu' iiinl (Inn, 

II In |ii'oliiili|r Ihid (hi'Nii ri'i'orH iirr vrry niiihII, 

2. Vivir/i'/iif/ /'.Vi'ir'N fi; AhhIih. Thr iiroliiililr rrror 
of riirh roin|ioiiriil m ii|illriil 1,'iirhlmt In i'nI liiiiilril 

III II.H mil fur n iilnhlr |ihdl'iii'iii: ll |m hIho hIiiIi«I I liiif 
(IiIh rrror In roimhl.\' |iro|ioriloiiiil In (hr (iiimihir vr- 
lo('l(\' of ihr liil'nrl, Thr |irilli||hlr rrror of rinliir 
iriirkiiiK In 2 iiiIIn for Ihr Iii'nI miiiniiill.\' rotdI’ollnl 
ri(iil(i|iiriil, 

I), Tiiidinii ill /I'lo/f/r, Thr hrN| rii'liir rniiur Iiiin it 
jiroliiililr rrror of iilniiil 21) yd, Thr |irohiihlr rrror of 
H|illrid riil!!*;r In ii|i|iroNlinidr|y 

111 )/''' 

21)11,205/11/1 ' ’ 

whrrr // In llir Iiiinu Iniulli In yiirdN, m In Ihr inilKill'' 
(Iriilloii, mill I h Ihr riiiiKr hi .viiiiIn. 

I, AV/'ii/'n III ,SV/n////n Tiiiuiii\ill\i\ii l)iili\ h) Dimiiii'n. 
TIii’ni' Iirr of ihr orilrr of I),I mil iiiol nrr iiriillKlhlr. 

A, I’ll lidvii I'liiiliiin, Thr ri’i'orN III |iri'dlr(i‘i| |ion|- 
llim drjiriid iiol only on llir rrroi’N I, 2, H, I, iilrnnly 
dlNriiNNi’il, hill iiIno on ihr frri|iirtirlrN |irrNriil III ihn 
llt|iill ilidn (Ihr |iinvrr N|irririiiii or Ihr lii|iiil) iiinl 
on (hr (liiir of llluhl. l''or Ihn Army .Ml) ilirrrior, 
rinlnr M('H-5MI, mnl l)l)-nim khii, rNlimiili'H urn iih 
folloWM fiiNNiniihiK no rviiNivn iirlioiii: 

W(/'/i/« ill I’mliiiril I'liniliiiii 

Mil I llrri'loi'i Ml 'll AH! Ilirliir 


Tlnir nf IHkIiI 

I’l'iiliitlilr iiiriir In iniitliw 

fi 

III 

lA 

211 (Nr«) 

(ii|illi'iil li'iii<kliit$i 
I'l’iihiihlii rrriii' In iiiikIi'n 

II 

<1 

A 

1) (ntdid 

(niiliir triii'ltliiKl 
I'mhiihlr rrrnr hIiiiik iIiii 
I ridi'i'lnry 

■f 

A 

1) 

HflUllN) 

(rinlin' ciiintlnKi 

ID 

7A 

III) 

)A(( (yil) 


('<)NI''ll)|CNTIAh 
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tl. Sitfimlmiliditi Mint In, Mu' lucri'ine'iit Mi Im 
iwliiwl In Mk' I'li'vnllnii itf Mm lirwIU'M'd Miiw't |«»nI<- 
Mnn to iHiiniinimali' fur Min gmvlly ili'ni) nf ll"‘ 
jni'tlln. ICi'i'iii'N in mipi'rolnviilliiii urn nnnNldncnil iingll- 
gililn, 

7. Mdtslv Velorili/. t‘nw /. /'rw/ A’lw, As|H(’lHiir 
MiIn (incNllnii urn ilim'iww'il til Iniigfli," 'Plin itiiiKiiin 
vnini'lt.v VIIlinn willi Min lign of llin kiiii, wIMi ililTnii'iil 
IuIh III' iiminiiiilllnii, iiiul wIlli (IIITnrniil rniiiiil« of Min 
miiiin iiit. Annni'illiiKly, Mm imliinl niiimiln vnlnnlly I'nr 
liny mIkiI will ililTnr rniin llm Input iiiiiiiisin vnlmity. 
In wnmn ciiwh, llm Input iiiiiii*ln vnlnnlly 1« w-l In 
lll■('nr^lllllnn wllli ii riiln tln(minliiig In liiirl mi Min ngn 
Ilf llm gull. A linllnr nHlIiiiiiln iif llm immirln vnlnnlly 
ntiii ill* iittiiliinil liy llin inii* nl' n nlirmingriipli ivlilnh 
iiiniiMiirnN tin* iiiiiKiiln vnlnnlly nl' niinli iilnil, Wlinii Min 
nliriiinigrii|ili Ih iim>iI, llm iivnrngn niiiKxIn vnlnnlly 
nf K nr 12 iirnnnilliiu: nliniM nun Im ni«ntl in« nil i’mI Inniln 
nf Mm niiiRliln vnlntilv nl' llm nnvl Inllnwlng ulinl, It 
Im I'liiinliiilnd Mint llin prnlinliln nrrni' in nnn'M nNiliniiln 
nf iniixxin vnlncily willimil n nlnniingriiiili (tmliig llm 
fmiiiiilK MV - 2,7311 - ll,IW7/.' I'p**, wimrn Ii Ih Mm 
Inliil iiiiinimi' nf rnninlH llrnd liy llm giiiii in 17 Ipn. 
Mild wllli II nlirniingrnpli Ih 7 fpn In llm niinn nf llm 
On-iiiin gnii. iimnn nrini'N In iniixiiln vnlmily rnHiili 
In nil nrrnr In llm IniiMl pnliil nf llm nlmll iih fiillnwHi 

I'mliiilili h'rnir hi t'ili,/« Ahniil Ihi Tritjiiliiru, t)iii In Iniiiniit 
Mimir Vi’liirilli. U'lixh t'lim ) 

i'llim nf lllgld I >1' U.KhhI 

l';i'l'nl', ivlllinni I'lirnlinKlHiili 17 I'J lllll.vill 

Ill'I'MI', willi I'lll'nllnKntllli 7 17 ‘JlK.Vil) 

f '((HI' //. / •nixiiiu'lii l'')iit\ In MilHciiHn, Mm nITnnI nf 
Mm nrrni' In iiiiixMn vnlnnlly hImiiiIiI Im nniiiprn- 
Iminlnd in llm gnii diHpni'Hinn {ilnin 13 Imlnw ; nni* 
iiIhii Hnnilnii 111.3.2). A iniiimi'lniil iipprnlHid Iiiih nnl 
Imnii givnn 

S, livoil 7'('iim il’iTMrl /«'ii*n tPd//), I’nr liniid-lnml- 
liig, llm pi’iilinliln nirnr In dninl llinn, Mini Ih, llm Mum 
Imlivnnii llm pi'ndliilnn nf llm fnxn Hclllng (Hid llm 
filing nf llm gun, Ih nlmiil 11.112 Hnn, i'lilH nnrrnH(iniidH 
In n prnlinliln nrrnr idmig llm Iriijnnlnry nf idiniil 
11,1)11(1 yd. III tim ruHC nf llm IMI-nnii gun. wimrn c Ih 
Mm vnlnnlly nf llin liii'gni In iiillnM per liniir,'"' Knl' ii 
liiigni Hpnnd nf 31)11 iiipli, Mm prnlinliln nrrnr, dim In 
Mm nrrnr In dninl Minn, Ih Miiih nliniil IN vd (ilniig llm 
Iriijnnlnry, i'lmnn IlgiiinH rnfnr In fiixn prndlnllnii nl 
llm nniivniitlnliiil lypn, 

|''nr niilniiiitlln Iniidlng Mm prnlinliln nrrni' nf dnnd 
tliim In Ilf Mm nninr nf t).ll3 hi*i* niid Iiiih n imgllglliln 
nlTnnl. 

1), AVcm'H ill Hrhiim Tn\imiiltitiii Ui\n (hihm, iim 


prultiddn ni'i'iir Ifi llm iiiigln l.riiilHiiiitM'd In DM ii)!l< 
'I’lm prulmbln nrrnr hi liiw* InuiHUsillnd Ih D.02 Knn, 
oniroMpniidiiig In niTni'H idmig Mm trajmilory iif fip- 
prnxiiimlnly 13, 7, iiiid 5 yd fnr llinnH nf flight. 4, 15, 
mid 2(1) Him, li'Hpnnlivnly. 

III. (/itii Fillkiii'iIHI Arm'H, 'Iim iirnliiddn ••rrnr In 
mnli migin l« iduitil 0,4 mil, w lilnh Ih imgllglliln, niiin- 
piirnd Ml tIm nrrnrH In llm triirsHiiilMnd Higiiiil. 

11, FutpSeniiHilii'roi'H (l*mel Aitfr). 'Iimprnimlilo 
nrrnr In Mm niim* nf liiiiid nnl I lug Ih 0.04 w'l', nnrrn- 
npunding In nuigi* nrrni’H nf iippriudmiilnly 211, 14, and 
II) yd fnr IliiinH nf IllghI 4, 15, mid 25 nnn, rnHimn* 
livniy, 'Iim |trnlmliln nrrnc In Mm ciiHn nf iiinclmiilniil 
fiixn Hnllnr Ih iilmiil hiilf Mini fnr liiiiid Hnllhig. 

12, /'’//rr /'nr/((('i(((iKr(' Fi'i’oia {I‘i‘i'hvI FtiSd), I'nr 
lliiinH nf lllghi nf Mm ni'dnr nf 21) hI'C, llm prnlinliln 
nrrnr in fiixn pnrfni'iiinimn Ih frniii 0.1 In 11.2 Hi'n. I Im 
rnHidliiig prnlinliln ni'i'nr iilniig llm I riijniinry U iiliiiilf 
31) yd, iiinrn nr Ii'hh nniiHliiiil fnr dllTnrniil IlliinH nf 
lligiii ImnmiNn nf Mm fimi Mini llm iliiin fiirm nrrnr 
iimrniiHnH w llli liii'rniiHiiig I him wiilln Mm rnHldiiiil 
vnlnnlly nf Mm hIii'II ih'ClniiHCH. 

13, ti'ini Ihiifnruiui). 'rwn ly|ii'H nf nrrniH iiiidnr 
MiIh niiingnry liiivn linnii IIhIciI;'' (I) 'Iim nirni’H (hm 
In fnnlly nHiliiiiilnH hi llm viihmH nf llm InilllHih' wind 
iind Mm linlllHiic dniiHlly wlilnh urn iiHcd nil llm wind 
mill (|nii»il,\' diiiln nf llm dlrnnlnr. 'liiln ni'i'nr Ih very 
dilliniill In I'Hihniiln, IIh nlTnnl iilnlig llm irujnnlnry 
Iiiih linnii i iiriniiHlv iiHHiiiiind iih 10, 20, 40, mid 00 yd 
I'm limn nf IllghI nf 25 Hcn, ('Iim liillnr nrrniH nnr- 
ii'Hpiind In fiiiilly nHlIiiiiilnH nf riiiign wind, iiiiiniiiil* 
lug In (diniil I, 2, I, iiinl 0 iiiph, nr In nrrniH In iilr 

dniiHlIy nf 0.25, 11.5, I.I 1.(5 per nniil. At 15 him* 

Mum nf IllghI, IhcHc nrriii'H wniild Im rndimnd liy 
iilinllt ';i,l 'Iim rnHlilliilil |irnliilliln nri'nl'ill lixIlllilMi 
(i|(pniirH In lie nf Mm ni'dii' nl nun mil, iiiul hi nlnvii- 
Mnii nf llm ni'ilnr nf 2 iiiIIh. 

|2) Iim nrrnr dim In llm dni hilinii nl Min liidllHih' 
(dmi'iiiiniiHlIcM (d gull, prnJnnMln, mid iiliiKiHpImi'i' 
fi'iiiii llinHc which urn prnHuiiind In Mm ImiIIIhIIi' 
KihlnH, nihnr lluiii IhnHn nliurimlnrlHlInn diHruHHnd 
iilini'n (In llniiiH 7 nr 13-1), 'Iim prnliidiln nrrnr iilnlig 
llm ll•(ljnnlnry frniii MiIh Hniirnn Ih I'Htlnmlnd (ih III yd; 
In nlniiillnii, iih I mil; (Hid hi uRlinulli, iih imgilgildn. 

I'lrrnrH In ii (imuiilly uiiHlng fmin Indnpnndi'iil. 
Hniirni'H Hliniihl lin nniiildimil In (piiidrninrn, 'liiiiH, Mm 
Hi|inirn nf llm iirnltiddn nrrnr dim In nuiiHi'H it und li, 
wlilnh urn IndnpnndnnI, Ih Mu* hiiih nf Ilit' HipnirnH nf 
llm pnihiililn nri'ni'H dun In u und In h Hi'piii'iilniy, 

'Iim inrin i/iiii ilinfidi'miiit Iiiih (lllTi'i'niif nmiiningH 111 
dllTnrnut prillilnniH, hiir njiinupin, Mm gnu dlHpni’Hlnu 


rONl’IDKNTlAI. 
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timt wni« itiiimldin'iHl in Hnidiun 10,8 Im tint ilii« Ktin 
dhpnrMiini DlNiMifMldn umiitlly rnf«ii« 

tii a VfiHf’h!?? whuw! viiliin tlttiMniilw ini ahuniK* luntoitlo 
ing tti Its {irulmbllHy illHtiliintiiMi, In itiinh lipiillnation 
thi» VHi’lnhlo III hiionI 1(111 mIkiiiIiI Ih' (iiwlwly tlnflnoii. 

Till! iitHiInc Im I'l'IVi’ml in u ri'inirt' fnr » (*oiihIiIi<i'> 
iliiiiti Ilf tlin viu'lHiloii III' iiiiiKiilii vnliK'lty rrniii Hliiii tii 
Mliiii, fhitti Imiidi ill Initi'ii, iitiil wiili tiii< hki' nr ilm 
hRi’i'nl; I'm a Hiiiily iif I'l't'nrH hIihik llm frnji'i'inry (|iiiit 
til' which Ih hiiIwiiiiiciI iilinvi'); iiinl fni' nii nctiml i‘(ini- 
liiiHliiuii III' iho iii-i'iii'H i'l'iiin (IlfTci'cni hiiiiI'cch. 

Iii.ii i'KKiliCTIO.'S CIKCUri'H 

'I'hc l('l■ln /(irf/ic/niii n'n nil Ih licii' iihi'iI to ilctintc ii 
ih'vlcn which iiiiiirnxiiniitcH ill cncli hiHiniil Ihc fnliii'c 
viihic Ilf nil lii|iiit t'liliclliin. 'I'hc lii|iii( In the tne- 
ilietinn cii'ciiit Ih ii itniinllt v: h hcchikIh (the (ireillctInn 
liilervnl) iiiiil ii itniintlty: /(() (ihe|n'eillctcili'niictliiii), 
which I'lii'icH nith cluck time, I. 'The niit|iiit nC the 
lii'cillcllnii cii'ciilt III Ihc liiHliiiil t Ih m i|iiinitlly ;(/), 
which |m nil ii|i|ii‘nvliiliillnn nf the t'ntiire viilne 
jfil +• h) III' ,r((), h HecniiilH liilci'. 

Ah line ii|(|illciillnii, ,i‘ iliiiy he the tiixc nettliiK n|e 
|irn|iriiite nl the liiNlniii ni' iii'cdlctinii, In the cii,m< ni 
hcin'.v lintlidi'crnfl nltli iircHct t'lixe, mid h iniiy he the 
I'nxe deni I lime. 'I'lieii t will he I he hue hcIIIiik iit>' 
|n'n|iihilc III the iiiHliiiit ni' ili'hiK. Ah iniiithci' ii|i|ilicit> 
tinli, i' miiy he iili.v ciimilhiiile ni Ihc linnet, niid h 
iiiiiy he Ihe lime ni IIIkIiI ni Ihc |iriijecilic. 'I'lien z 
M ill he die cnmilllliilc ni Ihe Iiii'kcI iiI lni|iiict. In the 
liilter ciiHc, the time ni tllKlil ii ilHelf nntHt he pie- 
diclcd hy iiiinthci' niccliiinlHin nc imntlicr |iiii'l ni the 
Hiime inccliiiniHiii. 

MiihIc reitiih'ciiicnlH ni ii |iredlctlnii circuit nre tliiit 
ltHniit|iiil i(t) ii|i|ii’nNhin(ICH tliedcHircd iiitnre vithie 
J'il -i- /() III II HiillHiiicIniy iiiHhInii nlthniit iiliihie 
delny iitid Ihiil IIiIh ii|i|ii’nNlmiitinn in mil nnilnl.v din- 
tnrhed when the ln|iiit iiimtinii j'il) Ih ItHell' iIIh- 
inrhed. 

tti.ti.t Purtii'iilitr (^IrciiitM 

A ininihcr ni iircdlctinii cIi'ciiIIh liitve hcen Mtndied,'' 
Hninn ni the rcHitltH iiml iiietlinilH nmy he ni Keiieriii 
IniercHt, even thmiKli the tirnhleiii ni iiue |iredletlnn 
Ih liHcli ni limited inlnrcHl ,'' 


'* I III' wiii'k In lie i'ii)iin'n>ii huh iililcit tiy ilm I'lirittnl iinil 
I'lfci'ilvc cniliitinriilliiii Ilf the tlcHcnicIi l.nlinriilni'tcH ni tlin 
HtHney n,vh»Hnn|Mi ('iiiii)mn,v. 


'I’he cIrnidiH wmsIiicrcHj (ire ohutncierliied hy iimili- 
einntlcid reliilinrm nf the form! 

I - X + 

where u Ih varlnilHly dnfhted. 

In the ronmilmml clrnidi (hIhii culled ihe iun- 
Kentiid rlrcidi wlih feedimnic), n HuilnfieH the eiinu- 
tllMI, 

i'/y 4* y « hf, 

where U Ih it iniHltlve cnliHiiiiii. Hiricily HpeiikhiK, the 
iiniuitity 1 / Ih inii niih)nely deicrinhied hy the IniiiiiH 
xiind Ii, hiiidc|}niidHidHnmi ccrtidii initiiil ciiiidlihitiH, 
llnwcccr, the elTcct ni liicHc lidtiid enndItliiiiH Ih niii 
hii|inrtnnt niter iiii hdtiiii HctilhiK tliin'. I''iir c.\iini|ilc, 
iiiler Ih Hcc the dllTerence hclwcen uny Iwii nnlpiilH 
w ill he IcHH tliiin 2 per ceni ni their Inithii difference, 
III effect then, the niilpiit ni I he ch'cnit niter nettlhiK 
(leiieiidH niily nil / kiiiI /i, 'I'lic itiiiillllly h in klinwii iih 
I he tlin.. nf the clrciiil. 

In the iS'/icn// \-riiviiil, ;/ Ih iiii l•ln|llrl('lll inlictinll 
nl h iilid ic, wlieic ic hiiiIhIIch Ihe eitmitiiili 

I'lktii' •+■ h'tii' •+■ IC *" X, 

AI iiliil A'v hciiiK piiHltive cniiHtniilH. 

In the 7'(i/(/(C('i rimiit, // HiitlHlIcH ihe eitniitinn 

i'W 4' - hi', (ft) 

where y Ih ii iiiiicllnii ni // iiliil /i choHeii ho iih tn )(lve 
n)iliininn ichiiIIh, Kiir the pnrtlcidiir iipplicntlnn tn 
Ihe iiue dend llnie prnhiem, y wiih delermlned iih 
// — Ci(// + c,ft)'', wliere C| imili'giirc eniiHtimtH. Iici Im 
H ern, IIiIh circiill rediiccH In Ihc cniivciiliniiid clrenll. 

In the tiiiiKciitlid clrenll witli inllnw-iip inninr, y Ih 
I he nnininit id rntiitliili nf ii iiintnr whicli icccIvch ii 
hIkhiiI In increiiHe whenever y |h dellnitcly Ichh thiin 
hf iiiid In decrciiHi' whenever // in dcllidicly ni'ciite’ 
tiniii hi'. 

,MechiiiiixiitinnH ni iIichc cireiiltH lire hnliciitcd In 

I wn i\,\l P repnriH.'' 

llnlh Ihe ’riipperl iiiid Ihc K|icrry A-cIiciiIIh nre 
liitereHlIiiK reihicnieniM ni Ihe eniivenllniiid clrenll 
ileHluncd In uive innre effeelivc predicllnii fidiiy 
Hhnply, 'I'hc Hperry A-eirciill hivnlvi'H llie iihc nf it 
Ihrce-dlnieiiHlniiid cniii. 'I'he ’I’lipjieri clrciili liivnlvcH 
It JiidlelniiHly elinHen itiid jmllciniiHly pinced iiiiiiillieiir 
Kent' nr nllier liniilliieiir device, 

'I'he litliKeiiliid eirciili wllli iiilinw-e.ji innlnt' dnen 
nut Hecni In prnvldc mlinpiitle HiiinnliiliiK nf eerlidn 
Input dlHinrhitnceH,'" 'I'IiIh reHiili miiy he nf InlereHl, 
IIH Ii iiilKht liitve heeii tliiniKlii Ihiti ihe IiikkIiik effeei 
ni t he f(ill(iw-n|i tnntnr wniild In ItHelf prnvlile Hninnih- 
liiK nf hi|nii illHiiirliiinceH. 


I'ONKinKNTIAI. 



THIAI. HHK NKTIKHI!^ 




iD.fi.a MdIIhmI of AitMlysiiN 

Tiip luittUiiil (if mIiiiI,vIii({ Hilt rdHfMiiiwiH of tliowi 
flritiilfH f(i ft iKti'fiH'f iii|iiit In tint itnw uf lioad tlnni 
I'll*!' WiniHltldll (tlrCllllfH WftK IIH fdllsnVHl* 'riftt flllKt- 
Hiiiw / ivitcn itftlniilntnd frinii Min liftllintlit tnliln fur 
lyiilcal fiir)i;(i| ('dui‘wt« In wlilnli Miri Inruitt llnw nt a 
('(iiislant voliK'lfy. Hi'i’ninnt lint lialllHlii' fiiintlldiiM 
I'fttmiit i>diiv(tid(tntly hit iit|ii'i>M<iiti<d in i>x|iiii‘lt aim* 
lyMi* fdi'in, Mift Hiiinit whk inn' iif llin finictldiiM j'. In 
luiy iJiiiflciilar ciini', imit i>diild (•diiHlrni't a niiianrind 
liililit (if X, liiit 11(1 iiHcfid i>s|ill('ll iiiiiilylli'iil (•x|)n>NNiiiii 
f(ir X III t(>riiiN Ilf llii< liilMiil I'liiidltlniiM wiih I'ihiiiiI, 
N^d'V a iiiiitn<i'l(*al dcHi'i'liilloii nf a faiiilly (if fiiin'tliiiiH 
Im i'iiiiilii>rNdiiii' at Iii'kI, In thin caHi', a ldlllll•l‘il'lll ili'- 
W'l'liilldii WIIH iiai'lliMilai'ly iiwkwiird iih flic iiiihIIcIIiiii 
I' li'i'iiltH i(niil(< iiH(i (if X (iH well iih X, and idiiinaii'id di'* 
li't'iiilniitliiiiH i(f X wi'i'i' iiIihi'iii'ihI with ('rriii'H iltii* tn 
riiiiiiilliiK Mild (‘rnii'H in rcadliiK kiiiiiIih, iiiiiI hh fnrtli. 
My |iliitthii( tint fniirtliniH x, iih ili'tiiriiiliinfl aiiiin'rl- 
I'ldly, aunliiHt t, if wiih ftniinl tliiil cai'li fiiiii'tlnii x 
I'laild li(< ii|i|irii\iiiiat(<il (ai'iMicdliiK In a l('iiHt*Hifinii'i< 
I'l'IliM'inii) liy a fiiai'tlnii nf Mix fnrin 

, li 

a + ,1 

c — t 

wlicri' ((, /», Mild (' ivci'c ('(iiiHtiuilH ll(>|l(•ddlllK nii lint 
('(iiirHc, TIiiih the fiiiiilly nf lilniil lii|iiitH x(f) wiih 
a|i|a'(iNliiia(('il hv a llii'('(''|iar(iiii('l('r I'anilly nf nx- 
lillcll fiiiictliiiiH flic wlilcli the (lllTcrcaci' li('twi*i'ii llic 
(iiit|iiit til) and Mil' (ii'Mlicd iiiitiidl xM 4 cniilil 
I'lMillly li(i wiii'kiMl (lilt. 

'riii< rc|ii‘(<H(i||latl(ili nf lln< riilictlniiH x kh a lliriH'- 
liai'aiiii'tcr faiiilly nf cxiillclt fmii'tlniiH wan |iarMi'ii- 
lai'ly iiHi'fnl In tlic (l(■t(’l'llllllatlnll nf the fiiiii'tlnii f/ nf 
tint 'ra|i|M'rl ('Icciill wliliili aiiiki'H Ilic ('li'('nil iiniHt 
cITci'llvc, 'I’lat iiii'tlaid wan an fnllnwH; l''iii'i'a('lt cniirHit, 
('X|illi'll nxiircHHlniiH f(ii' X and I'ni' 1/ (hiiiiiiiihIiik la'rfcrl 
|n'i'(||itt|(in) well' HiiliHflliili'd In (‘(|iialinn (At, TIiiih 
tint Idital 1 / fill' ('Ill'll (‘(iiii'Hi' WIIH di'li'rinlni'd an 

(t «■ /ix — fiy. 

A fniii'llnii ij nf // and /i wiih llicn i linHnii a lilcli »viih 
an avcriiKit nf llin a|i|irn|iHiit(' fnni'lhaiN fni' tlin 

dlfTiti'nid ciiiirHiiH. 

tii.7 TIIIAIi FIHK 

'I'IiIh Hi'i'tlnli a|i|illiiH tn |irnJiiittilitH wllli |ii'(<H|it 
find'H, A In'til Jliv finimliirt Ih iiiiit wlili'li innki'H iiwn nf 


nlwai'vnMiiim nf a numhetr of trltd xhofH Iti nrdar to 
iililftin (ini'i'(ti<tldiM, wlH^'xa iioi'itMHai'y, to inpiitN to tha 
diMtntni' Miiali an iniiKiila valiiitHy, nil* d(ianlty, wind 
voliM'lty, III' iitlnti' fiuitni’H, Hnvnrid trial flro iirmtctiliit'au 
ttitt ilitHitrilatil hi’lofly iMtlnw. WIditli priataduro Ih mnat 
HiitlHl'iictiiry In a iiai'tliaiiar wet nf (tlntiimNtaiutflN dn* 
inttidN (HI tliiiHit (liiitnniHtanitttH. It d(t|irtndH alan on a 
kiiiiwiitiiKit Ilf tint rttlatlvn niaKnltinlx,ii of tlia varloiiiti 
Hniiri'itH Ilf I’ri'iir tn Int nxiiiHttiMl in thn firliiKH, TIiohh 
IHiliitM urn dlHitiiNHitil In di'tall In a i'(i|i()rt,' fnr tint 
Army tMhiiiin Knn, 

If till' trial tint |irni'itdnri' Ih tn hi* liiiHitd nli fniir 
hIiiiIh all lin'd at I lie Hiiiiiit kiiii HcttliiKH nf tlic (MMiiin 
anil, Mil'll nil trliil firi< I'nrri'i'MniiH ant wiirrantitii if iliit 
nliHi'n’itil I'l'iiliT nf Inii'Ht dlffci'H fnmi tlia trial nlint 
iMiliii, tlinl Ih, IIh itx|i('i'ti’ii |inHltlnii, hy Ichh tlnili ttt) 
yd In hIiikI riiiiKi', 2 iiiIIh In I'li'Vnllnn, iiiid I mil in 
axliinitli, l''iirtlii'niiiin', tin' hi>I up nf tlii> Kaii and Hh 
I' linlpiiii'iit Hlaaild he I'liorki'd for HcriiaiH rnTiirH If Ilia 
nliHarvixl I'l'nli'i' nf hni'Ht illlTcrH frnin llii> trial hIkiI 
pnliit liy mnrit tlian 27/t yd In Hlmit riiiiKi*, 7 iiiIIh In 
I'li'viiMnii nr It) iiiIIh In iiNinintli. 

Till* trial lint |)rni'i<i|iin<H tliat anti'iinHldi'ri'il ara tint 
fnllnwIiiK. All lin nh'i' fniir triiil hIiiiIh. 

1. I''nnr hIioIh arc lin'd at a hIiikI*' trial hIioI pnint. 
Tlia nliHai i’ad ilaviutlnnH of Mia I’cnlcr of lairnt of the 
four hIiiiIh from tlia trial Hhiit point arc aorri'i'tad hy 
H/iat (•orn'i'lliiiiH In alaviilloii, imlninMi and |ii'ri'antiixa 
iiltltiiila (nr raiiKa) hcMIiikh nf Mia dlraatiir, a Hpnt 
aniTcatlnn hclna nna wlilah |h Mic Hiiina fnr all tra* 
JitcIni'laH, 

2, Two HlinlHi'iirli an' lin'd at Iwn trial Hliot pnhitH 
nil till' Hiiiiia Irajai'lnry. Tin* nlwarvcd dcviaMiniH nf 
(lia aitaii'i’H nf hiirnt fnnii Mia trial Hhnt pnInlH arc 
iillrlhnicd In nniKRlc vclni'lty, wind and air iIciihIi.v, 
and lliiaur ciinaMniiH nre net np In ili'tcriiilnc the I'nr- 
rci'MniiH tn Mic Inllcr iinanllMcH. 

•'I. hike Iti'iii (2), exi'i'pl that the Iwn trial hImiI 
pnliitH an'I'hiiHan III Mn'MimiealMtndehnt id illlTaretit 
linrinniitid riinKCH. 

I. I'niir hIiiiIh are fired at a HhiKle trial nlmt pnInt 
and the devhiMnn of the center nf hiiiHt Ih atlrlhuted 
In wind and In a I'ninhlnatlnii nf niniillf' velnally and 
ah' deMHity 

A. Mi'MiihIh nf Mia Hurt nlready dcHi'rlhed, except 
Mild radar Ih tiHed tn ditterinliie raiifte to the pnhdH 
nf hni'Ht, 

tl, Twii hIiiiIh I'lii'li are Itreil id twn trial shut poliitH 
(It I'xiii'ily the Hamit aim HcItlnuH exaept Mint the aisl- 
MiiitiiH illlTer hy 00", Miiih hdereliaiiKlnK Mm range 
wind and the arnsH wind. 
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lo.fl THAilKH HrKNKOfilUPIf»t 

'i’hn pi'iililoni litt^N hut’ll I’oiiwIih’i'iMKof ini’iiNiirliiK Mii' 
iimoimt by whli'li si imii'!' hiilh’t inlMW’it h iuwimI 
turKft by UK’iiUK of two wtM of motion tiloiiiroM of the 
ti’iii'or liiiildt tnki'ii from two illffoiiml flsinl (ioIiiIm. 

Till’ ShWa nii’tlioil (‘oiihInIh (’wxi’itilolly of lliMlItiK 
till’ point of Inti'i'W’i’tlon of tlio nppnri’iit li'iii'i’i' pnilm, 
I'i'liillvo to fill' Ini'Ki'l, iiM givi'ii by tint two hoIm of 
niiilliin pli'liii'i’H, Tim iimtliiMl In on iipproxliniilliiii. 
It fiilln If the tmi'i'n'iii'vi'Hiloiiot liiti'i'wi'l m nll.oiiil 
In iiiiiIiIkiioiih If limy llili'rni’i'l nioro llnoi oimr, It In 
nlnnvii * tlmt ||io mi'tlioil U piillri'ly niilinfiii'lory wllli 
II vi'Hli'iil or iidiiily vortli'iil Im.i' lliii' of olioiil iillyil, 
iiiiil with liirgi'ln III II nIiiiiI riiiiKo of fioiii iipproxb 
iiiiili’ly 1,00(1 to l,A(KI yil, iit l<ll•Vl|| loiin of 10* or li’do, 
provlili'il till' ri'Hiiliiiil voloi'lly of I||I> projix'lilo In ill 
li'iint iihoiil llllliiii'Nllii' voloi'lly of iho Iiii'koI. In iIiIn 
I'liNo, III!' niiixliiiiiiii I'lTor ill ilio lll•ll'rllllllilllon of tbo 
iiiInn by llm Hllbll* iiii'llioil In Ionn IIihii iiboiit 10 por 
rout of Ilio iiiInn, 

Tlio Ifitilml (I'n'il mol IiinI iIoon not ro((iilro n vorllonl 
or II nIioi'I Iiiino lino. Il iIoon roipilro, liowovor, olihor 

'I'llO' . . . llioliiK of Iho illlToroiil friiiiioN (to 

wllhlii iiboiil (.(11 N(>o) or iioiii'ly porfool nviioIo'oiiIkiI' 
lion of llio two I'loiioi'iiN. Tlio oporiilor In Niipplloil 
vvllli II No| o| nnlliil hi’IiIn, TIiono iiro tiiiolo of triiiin- 
piii'i'iil loiiloiiiil iilioiil II fool Niiiiiiro mill lo'o pi'io’liloil 
willi nIi-iiIkIiI lliion riiilliiliiiK from ii ooiiiriil point, 
iniirkoil I'roiii II* to !linr, but nol iiiilfornil>-, l■•|•ollI ii 
nlioi't oiiloiiliilloii biiNoil on liio kiiouii iipfO‘o\|iinilo 
ONllniiiloN of Ilio iiKiimilli mill olot iillon of tbo nxb of 
Iho I'loiiorM III i|iioNllon, Iho oporiilor noIooIn tbo 
wiilliiblo I'Hilliil Kilil III bo iiNoil wllli oiioli of Iho iip- 
pnrciil piillin of Iho Iriioor, roliitlvo lo Iho Iio'ki'I, IIo 
N iiporpoNON Iho Kiiil on onoli iippiiront piilli iinil IiniMn 
for II pnlr of oorroNpoiiilliir, i'oiiiIIiikn, ono from onoli 
Kiiil, whirli I'liiitiilnH Nlno.illiiimiiiiN IrnooiN, I’or iio- 
onriilo work liilorpiihiiloii In •mooNNiiry. 

III.') KIIMKIVIATIC tVlOilKi.'t rOH 

IHUd'ONKN 

'riii'ro In kIvoii' ii nIiiiI.v of ii ilovloo In whioh ii 
loiiili'l nii'pliMit' In o’.biliitoil III viirloiiN iIInIiiiioon ninl 


lit viirhniN orloiitnllon« to Niinnlntn tim iippoftriinoo of 
itn imtiml alrpliino In flight, Iho iitiMorvor vimving, not 
till' motlol itlr|t|jino Itwif, but riitimr tbo btnign of tbo 
ihimIoI III It mirror. Tim dovloo iviin iloNlgnod for mill- 
tiiry Irninhig jnirpoNON, 1'bo iilrplnno nmilfl In 
nmnntod on n iinlvcrNiil Joint on n vortloiil hxIn, and 
IIn orloiitiithin In iit tbo dlNpoNiil of tbo otiorator 
tbrongb llm iinlvorNiil joint, Tim iippiironfc iliNtnimn 
of tIm iikhIoI from llm oliNorvor In chiingoil by moving 
till' mirror In wliloli tim oliNorvor vIoivn tbo Imngo of 
Iho tlllHlol. 

I'ornnihiN mill IhIiIon nro Niippllod In Iho ropiiri ro- 
fori'od to’ w'liloh noIvo llm problom of dotorniinbig 
Iho poNitioiiN o| iho lolrror mill IIiono loigloN of rolo* 
(ion of llm oIoiiioiiIn of llm imlvorNol joint wIiloli 
w'liiihl omiNo llm iiiodol to piiHhmo n Nimiihilion of loi 
Iilrplnno In n Npoollloil poNllloii or NiNinoiioo of noNi« 
lloiiN. 

m ill M'MKHir.AI. DimiilKMIATU)^ 

AM) .s^iootiii.m; 

III mmiy lio'ONlIgntlonN II iNdoMjrnhIo lo ilotormlno 
tbo rnlo of ohmigo ..f n fiinolion ihni |n givr’ii iiiiniorl- 
onliy III niiooonnIvo iiiNimiiH, An Iho gb'oii nomorh'iil 
’ iiliioN nro Niibjooi lo error (dim lo roiindhiK mid por« 
hn(tN olhor oiionon) mid iin niioIi orrorN onii liiuo n 
Inrgo oHool in tho onlooliilod rnlo of obniigo, noiiio 
molliod of NiiiMotlilng In iiptooprlnlo. A motliod In 

propoNod ’’"whioh ... Drown HiilvorNlly, 

Iho ITmikford ArNonid, ninl oInowIioio. Tim iiii'lhod In 
IIN followN: A itniidrnlio fiinolloii In littod by loiiNt 
Nipinii'N lo o'o'h NiioooNNh’o It s'nhioN of Iho riiiiollnn to 

bo illlToronllnlod, mid Iho Hi'nI mid ... dorivii* 

lb ON of IIiIn ipindrnlii' fnnoilon nt tho rontrid point 
nro Itikoo on tho Hi'nI mid Noooiid dorIvntIvoN of Iho 
tiibninio<l fnimilon. Tho titthig mid dilTi'ronthilhin In 
I' lirriod Old, onoo mid for nil lllornlly, mid fnriimhiN 
iiro oiitiilnoil lor I ho ONtiiiinloN of I ho IIi'nI mid noi'iiimI 
dorIvnIlvoN of n liibnlnlod fmmllon In lorniN of llm II 
ordliiiiloN or I bob' dilToroiiooN. TIiono I’oriiiiilnN provhio 
II nii'ihod lor NhinillniiooiiNly dllTi'rontlnllng mid 

Niiioolliliig n Inbiilnlo I fiinotioii. ... of di'groo 

olhor iliiiii Iho Nooond mid imniborN of tobiiliitod 
inliioN dHTori'iil from 0 oiiii lio iinoiI, 
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THE RISK TO AIRCRAFT FROM IIIGH-EXPLOSIVE PROJECTILES 


II.I 


INTHODUCTION 


I liiiH miAi'Tt'iii l« imiliily i'hih'i'iiumI «|||i miiiiim 
niiitlii'iniitli'iil iirnltlniiiM iiiImIiik Ik iittiMiiiitH In 
t’HlImali' llin iii'iiliiilillily iil' iliiiniiift' In iiii iiln'i'itfl oi' 
Ki'Kiiii Ilf iilrci'iift frnin mn' nc iiiiiiiy hIhiIh fruii) lii’iivy 
mitiiilri'i'iift [A.\l uniiM, |{l•lllll>(l |ii'iilili<iiiH iii'Iki' Ik 
iiir-liHilr liiiKililiiK iiiiil In llll'•lll>lli^ iic Kiiiiiiiil'lii-iilr 
I'lirki'l llri', lull till* iiiiijiir lUiit nf tlin iiiiitliiMimllnil 
iiniilyNlH MO I'lir iii'i'fonnril Iium lll■l•ll ilm nloil to (ii'oh- 
IninM Ilf link ilMk. 

'I'lio fiillowliiK IiiimIi' iiiiiiii'iii'Ml iii'olili'Mi itinli'i'lli'M 
llin w liiilo iIIhi'iimmIoii of link I'Uk: 

/'rnfi/i'in (,l). I''iiii| tlii> |)i'otiitlilllty of iIiuiiiiki' Io 
nil iili'i'i'iift from n mIiikIo mIioI iiIiih'iI iU iiii iiilillriiry 
liohif of m|iik'i<, 

'I'liii Moliitioii of IIiIm iM'olilnm, oiicM it Ik littiiiiii’il, In 
IImimI til liiv'OHtlKiiti' two iiiiijiil' |ll'oll|l•lllN of tliik link. 

IWdbInn {/<), 'I’ll I'Mtliiiiiti' till' oIToi'Im of iiiiiki', 
iiltltmli’, M|n<i<i|, iii'i'iimtiMiii'iit, iiinl mihh'Iiik of nlri'mft 
iti It kIvoii ImiiiiIiIiik unit nii tlic |ii'iilir.li|||ty of iIumiiiko 
til iiiri'i'iift Ilf till' iiiiil fi'oiii OKI' or inmiy mIioIm, 
1‘nihli'Hi (f‘), 'I’d Mlinly l|ii> liitliii'iii'i' of iiitlliiili'i 
mIxo of lioiiililiiK iinltM, iiinl M|iio'liiK lii'lwi'i'ii iiiiIIm on 
tlm tii'oliiililllty of iliiiiiiiKi' to iiiri'i'iifl In n liii'uo lioiiiln 
lint miHMion i'oiii|ioNi'il of iininy lioiiililii)t iniltM nlliii'k* 
lint till' Minin' ttmnili'fi'mloil nri>n. 

Till' iiiiijor ilItTi'i'i'iii'i' lii'twi'i'ii |ii'iili|i'niM (II) innl 
((') Im mil' nf Mi'iili'; In iirolili'iii (Hi nil llm iili'i'iiift 
iniili'i' I'liiiMlili'nitlnii till' llyintc i'Iomo Ioki'Hii'I' In nin' 
littlil fornnilloii; III iirolili’in ((t) nil ilii'nlri'i'iift nltiii'k- 
liiM It ttH’i'ti Ini'Ki't nrnii mi it mIiikIi' linintiinit mlMMlmi 
ni't' i'oiimIiIi'I'ihI. 

Mimf of Ihfi work on |irolilnnt (A) IiiimIii'I'Ii ili'Voti'il 
til till' fnllowlint Miii'i'lnl I'liMO! 

{!)), I''linl Hit' |irolinlillll,v of ilninititt'tmtn 
nlri'i'iiff from it mIiikIo mIioI ttlnii'il nt flin iili'i't'itrf ItMnlf. 

'I’IiIh N|nii'liil I'liMii Ih nf Kii'ittcHt iiiti'i'i'Mt In i'nin|iiti‘- 
IliK llm ri'lnflvti nfrin'Ilvi'iii'MH nf two illlTm't'nl i*hnlln 
iiini l«i llmi'i'fni'ni tlm i|im»tlnn nf IIi’mI Intt'imMt tn 


iiiiymm |)lninilii|t AA i'itnl|iinmil . A Nolnlliin nf |ii'oli* 
li'iii (D) Im iiImo iiMi'fnI III nil itlr fori'i> mIiii'i' If niii Im 
iiNiil to Mtinly I'iMkM Ilf iliimitKt' to n mIiikIi' nli'i'i'iifl. in 
li'i'iiiM of hIiiiiI i'iiiiki' iiiiiI nitllinli', In inldllloii, itn itlr 
fmi'i' iiImo iiih'iIm liifm'iinillmi iilimil |ii'nlili'iit (A) In 
onlt'i' In work niil ii'llnlili' miiIiiIIhiim of iiriililiniiM (H) 
iiinl ((') for liny forniiillmi with iiinni lintn n MliiKln 
iilirrnft In It. 

'I'IiIm i'liii|ili'r Im iIIvIiIi'iI Inin Mi'i'dmiM iim fnllnwH; 

Hi'i'llmi It.tf iIImi'iimmi'h tlii< liiliii'iili' iiiiii'I'mn of 
Nlimitlint iliiwii n tiointii'i' hy it friiKini'iilliiit |iriiji'i'lltii. 

Hi'i'lliin 11.1) iiiilllin'M till' nnillii'iniilli'iil iirnlili'in In* 
volvi'il III tin* I'liniinilnllmi of rUkM frniii A.A flrn. 

Hi'i'tloii II I In It Miiiinnitry of tin' IiiimIi' ri'iioitx In 
llm lli'lil iin'IintiiiK not only work ilnni' for flm AMI* 
lull iiImo Moitii' I'lirlli’r ri'|ioiiM ili'iillnit with |irnti|i'niM 
(A) mill (D). Tim IIimI Mi'iimiM work on (inillimit (D) 
iit'iillnlih' to tlm wrili'i', innl llm Hi'mI I'niiMlili'i'iillmiM 
Involvinit iirolili'tii (A) iiro In lio foninl In two Mi'HImIi 
I' l'iiortM '* iMMiiiil liy till' I'jXli'i'lor HiiIIImIIi'm Di'inirl- 
ini'iit ill Ilf Ilf innl Ilf 11. Tlm IIi'mI of iIii'mh Im iiiiilnly 
I'oimi'i'iii'il with ili'vi'lo|ilint the iimtlnHl for coin* 
IiiiI'Imoii of illlTi'i'i'iit mIii'II l,t’|n'N; llm Mi'cmnl Im |irln* 
rltmlly ilcvoli'il to ii rn|ilil incllioil nf liinlliiK no 
iititiriixiiinilo Miiliitloii of |ii'oli|t'iii (|)) from |inriini« 
I'ti'i'M ili'Mi'rltiliiit llm illMti'llnillmi of mIicII Iiiii'mIm. 
In Ilf 12, In ri'M|miiMi' ion rcitni'Ml frmii llm ('liiilrmnn 
nf NDHC, II rmniiiirlMmi wiim ininli' '* tif llm jirolinhli' 
I'lTi'i'llvi'in'MM of llnm mnl iiroslmllv fiixi't* In AA Urn 
iiKnliiNf IiIkIi Ii'vi'I IioiiiIii'i'm iillimklnit n mIiI|i nl mcu. 
Hoon llmri'iifli'i' work Wiim Iii'kiiii on it rnliilnil Mlinly of 
ilmili'iminli'imn of I'lTncllvi'ni'NM nf limn 'iinl nroxlinlly 
fiiHi'M on tlm fi'intmi'tiliilliiii I'lnirtii'InrlNtli'H of tlm 
Mill'll. Tlm ri'iiorl on IIiIm hIiiiI.v '* wim illMlrllmlnti In 
Ilf lA, Tlm IiimI Mlinly nf IIiIm Krnii|i " iimcm iin it|i|n'iml« 
iniitc nmlliml of noIiiIIoii nf iirnlili'ivm (A) ttinl (I)) In 
iinli'r III Intvi’ Mnnm liifnrinitllnn with wlilnli In itllimk 
imnlilmuM (H) innl (('), 

A nlmlliir |ti'oliliM)i III wlilnli llm nrojni'tlln In wi itlr- 
Imrim t’lntkH. Im iltwi'rllmil In Hnntliin 11,4,5, Many 
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iiHiilli'i’ niiwtiy r'uiKstriKHl wllli 

Ilf (iffoi'tlvciHw (if (llWdi'cnf KIIIIH Mini pmjocHliw, iihi 
K roi(|i(»(l fogntl'dr III Hiidllitn I 

Hcnlliiii ll.fi DiilliniiK Hiiiiiii of tlin n|)tilli>ittioiiH of 
tliiw< (liiniim;i' ('itlciilntlniiM to tii'oli|i>iim (U) uml (C); 
Ilii'Mo ii|i|illi<at|(ii)H iu‘(' (Ilm'iiNHod inori* fully to tlio 
(Ink lUiidyHlfi iiiiiiiniil " mid In mi AMP 

Hnctliiii I l.tt In ii liHcf ('Kiu'liidliin ii'iiiiiik. 

It In flic iiliii of the e|iii|itei' to dl•Hel'llll> ii iili*llioil 
till' tmilliiK priilileiiiN of rlNk, HfieeKle iiiiiiierleiil eoii- 
I'IiinIoiim iiI'c likely In iN'ciiiiie oliMolete liefore fiii'tlier 
iKM'd fur them iiiiNON, hut the ll■ehllll|lll■ hy U'Ideli the 
reNiillN n ei'i* olitiihieil will lie iiNefiil iin Ioiiuiin weiitniliN 
M’lileh (leNli'iiy lij' iiiemiN of tlyhin friiKiiieiitN lire In 

I INI', 

ll inny he well to try to deNerllii', roiiKhly, wlinl 
AMPIiiin mid Iiiih noi eoni rllnited to iIiIn Niilijeei of 
rUk from hl«;h-e\|ihiHlve [111-:] |iroJeellleN, 'I’lie AMP 
diM'H mil Niiiifily the oiIkIiiiiI e\tierliiienliil liifiirmn- 
tlon on M lileli the eoniliiiliitloiiHiire hiiNed; iIiIn eomi'N 
from II Mirlely of NoiireeH, iiionIIv Army mid Niivy, 

I (HMD, mid Ih'hlNli leiiortH. Mneli of the fiindn- 
ineiiliil ninfheimilleiil dieory In eontiihied In miy 

eleiiientnry NinilNlleN (e\i, The ll.. outlined In 

Heeiloii II.M In eNNen(liill>' tliiit (tiven hi the emiy 
Mi'IiInIi re|ioil,'' The |irhiel|iid iirohleiiiN nre ihoNe of 

... oi'IkIiiiiI hifomiMtlon (for wlileh 

•("’ AMP.lid Ink.. whiil evlNtedl, of develo|e 

Ihk I'oniinilnlloinil iiroeedlireN wlileh eonid he eiirried 
IhroiiKh liefore the |irojeei heeiime oliNolele, mid of 
o|i|ilyhiK IheNC leelmli|i|eN loHeleeled eviiintdeN. The 

Neleellon of |ierlllienl eMim(ileN, the ... of 

•.. leelmli|iieN, imd Hie eniTvIiiK IhroiiKh of 

the I'eNiillhiK Involred miinerleiil work hove tieeii the 
|iiiiii'l|inl einilrlhiilloiiN of Ihe AMP to llii< tirotdem 
of riNk from link. The ureiiler inirl of the work done 
for AMP III (lie Held won eorrled out h>' the HtiitlN- 
llenl HeNenreh Ifroiiji of ('olmiihln I iiiverNlty; one 
mnjor ie|ioit " eiiiiie from (he Aiifilied .MnlhemnlleN 
liroii(i of Mivwn I’nIverNlly olid miollier"' wiin 
worked Old illreetly hy Ihe AMPnIiHT rnilier tiinn hy 
IlN eiiiilriietoi'N. 

ii.s riiK piiy.*4|(;ai. pii<u;i<:MN op 

AiMiAimiHArr iiiip 

'I'lie iihyNleiil lii'oecHN whoNe niiitheninlleid imiliii- 
hlllty In to he eom|nited eoiiNlNlN of the following 
«(e|iNi 

1. 1’lie iiiiKlliiil |iriijeetlli< In Iminelied, nrrlveN nl 
Niime poltif In Npiire, mid hni'NlM. 


2, l'’rn«ineiilN fly o(f from the point of hnr«t In 
inmiy dlceetioiiH lit high Npeed. 

M. Home (or none) of (lieNCt frngineiitM Htrlke the 
tnrgel, 

-I, Home {or none) of the frngmeiitN Nlrlklng the 
target do Nonie diiniage, 

To eoinimte the reMiilting prohnhlllty of dmimge we 
miiNt he nhle to follow nil tlieHii NtepN luid eolleet the 
totnl rink from nil the poNNihlii (i(‘eiirreneeN, J<et iin 
hegin with n diNeiiNNioii of Ntep (I), 

'I’he pi'ojeetlle we nre dlNi'iiNNlng doi'N not arrive In 
Npnee of |In own volition hiil U Neiil there hy Nome 
meehnnieni devlei., If t!H< devlee were perfect, the 
prnjeetlle would iiIwiivn hiii'Nl In eoninet with IIn (nr- 
gel mid the |irohnh||ily of dmnnge would he unity, 
However, gmiN, homliNlghlN, niid other exiNtIng de* 
vIei'N hnve limeeiirneleN In ileNlgn, eoiiNtriielloii, mid 
opei'iitlon, NO die projirllle In not very likely to IniiNt 
JiiNt where It would he moNt elTerth'e, VVe imiNt, then, 

eoiiNlder In eneh niiiiiII volume of Npnee the llkellh.I, 

large or Niinill, thnt the project He idnie(l nl thegh'en 
Inrget inoy hiii'Nt In that region. 

A great deni of mnelilner.v miiNt he iinimI to get the 
lil'ojeetlle to the point of liiii'Nt. There imiNt he Nome 

"f ..ntrol device to eNthnnte the hientloli of 

Ihe hcNt jtinee for Hie projectile to liiii'Nt; the pro- 
JiH'tlle iniiNt he ttred or Iniiiielied with the pi'0(ier 
illreethni mid Njieed to get It Ninnewhere near Hie de- 
nIi'imI point, mid there iiiiiNt he Nome Nort of fiiiie to 
Net olT the exploNive elinrge In the projeetlle. 

hot iiN dlNciiNN the prohlem of the heiiv.v AA gull 
III Millie detnil to get Nome hleii of the iinpei'leetloiiN 
thnt phigne the Ih'Nt Ntep In the proeeNN of Nlioothig 
down idrernit with groimd wenpoiiN. 'I'he prlnetpnl 

tnirtNof the ... the fiilietloii of eneh pnrf 

In given In the following INt. 

t, Ti’iiekliig liiNtrmiientN, optleiil or indiil', iiieiiN- 
Iire the prcNent tieoilng, ehwntloii, mid rntige of the 
target mid feed tlilN Inforiinitloii eoiiHiiiiioiNly lo the 
lire eonll'ol I'onipiiter. 

2 The lire eonll'ol eoinpnier iincn the hnlliNtle 
fmietloiiN of the gmi, eNthnnteN of the preNcnt poNl- 
thill mid rnti'N of the target, mid Nome nNNiini|itloiiM 
nlioiit the kind of |inth the target In following to eNtl- 
mute where the giiti nIioiiIiI he pointed In order thnt. 

II nIii'II ilrednt preNc-nt time with theitNNittiied hnlliNtle 
liropertieN will reiieli the tnrget'N pnth id the fiitttre 
time wlieit the target In there, Fur Hitti' fitW'N, the 
eiitnpitter iiInii eNtIntnteN the (iriiper ftme Netting tn 
titnkn I he Nliell expliiih' itl Hie tiirgef, 

H. Anliimntle triitminlNNlini wyNtemN (nirry thlN In- 
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TIIK l'HV»H!AL 

fiirmuiltm (n t)i(« Him iiiiil fin'll w'Mci’i mii viimnliiin 
pnliit till* Him I'liiilliiiiuiml.v III flm iliii'c'tlon imloiiHi 
liy tlm ('iiiii|Hili'i‘. 

4. 1*li(> nIioII Ik flmil fi'nin llin giiii iiIiiiih a li'iijoi'* 
liny ll(•ll>l‘mllll<ll liy llm Iiiihi'Iiik iiinl oliiviillmi hi 4 In 
Ity Mm ai'n’iw iiml by llio miiimli' vii|iip|ly ivllli wIiIpIi 
Him mIimII Imiivmh Him hiiii. 

n. If Him hIimII Iuih n Hium fiiXM, HiIm mx|iIih|mh Him 
mIimII HniUM lliiiM iifiMi' It Imiivmh Him Him. If Him .'■IimII 
liiiM u prinilinlly I'iikm (iilwi miiIImiI VT fiinM), mill If Him 
fllNM CI|IMI'nlMN, II MXIiIimImh HIM mIimII If ll MOllIMN mIidkm 
miiihihIi III Him Iiii'kmI, Him imiihIii'iI |ii'iiNimity iIm- 

pMInllllH III! llll'MMlIllll mill I'lllM Ilf I'lllNlll'M. 

II. If Him Him ImppMii^ In Iim iiiimiiiImiI iiii «l!!p* 
Imiiii'iI, Him iiiII mill pili'li iif Him nIiIp iiiiiImi' Him Knn 
mill iIIi'mmIiii' liiiinl Iim MiimpMiimilMil I'lir In nlnpH (ll In 

(I). 

I'll'I'lll'M Mini IIMMIII' III nil lIlMNM fitllHPfl Ilf Him pi'UMMHn. 
’rriii'kliiK Mirni'H HIM iini'iiitilly miiiiiII (nf Him umiImi' of 
HMVMi'iil iiiIIn). 'I'Iimm' li'iii'klliK Mi'i'iii'H ImiiiI In Iiimi'miinm 
wlHi liii'HM miKiihir iimmmImi'iiiIihin. TIim IImm Miiiili'nl 
MiimiMilMr liiin mii'li n MniiipiMM pinlilMiii Iii^oHm Hint 
ll ilHiiiilly U liiilll wllli II liiiiiilii'r nf HliiiplifviiiK lip* 
priivliiiiilliiiiw Mil Hull MiiiiMlilMnilili' mi'I'hi'h miiii iii'Imm, 
TIim Iiii'hmmI nf Himmm (Miimimni In nil piMiiiMlniM) MiiniM 
fi'iiiil l\Mi miiii'mi'n; (ill IliiMiir piMillclInn I'nr Miinnil 
piilliH, mil! (Ill lliMlIiiiM liiHM I'liilNMil liy Him iiMMMHrilly 
Ilf MiniiiillilnK Him ihiihIi liifni'miiiinii MiippIjMil li>’ Him 
li'in'kliiK iiiMMlimilMin mill liy Him Hium nf HIhIH fi'nlii 
Kim In liil'KMl. riiM li'miMiiilNnlnii mnl hmisii nyMlMitiM 
linvM II lliiiM Ing mill iiImh Iiih m IiiImiiiiiI nNi'lllnilimN nr 
"jlili'i'," TIimIIi'm MiMiii'iil MimipniMi'I m iiNiinlly mm'mmiI- 
IiikI.v I'limpiMX Mil Him Himim In n mmiIiiIm mnimiii nf 
IiihI iiinllnii III HMiir IrniiiN mnl nmi'N'im IiinIHm Him 
M iniipiilMi' IlNi'lf. 

Afli'i' Him nIm'II In lliinlly IIi'miI, ll nIiiiIn niil mIiiiih ii 
I l'iijMi'Inry v\ IiImIi miiii nn Iimikmi' Iim IiiHiimiii'miI Ii\ iimv 
iii'Hnii nf Him Him mimw , TIim piii'|inHM nf nniNt nl Him 
M niiiiillMiilMil Him Miiiilnil miiMliliiMiy In IiihmI It Ntm'tMil 
nIniiH n li'nJi'Mlnry wIiImIi mIII Ih'Iiih Him nIimII mIiimm tn 
Him IiiI’hmI. 

If Him mIimII In MipiippMil wlHi n iiinNliiiity Iiikm, IIiIn 
In nil Hint miiii Hm iIiiiim; Him fiiKM mniiIihImn Him nIimII If 
Him nIimII piinnmn iimiii' Miiniiuh In Him lm'K''t iimiMi' 
niiHiiIiIm MiimllllniiN nf mIiiniii'm. If tliM nIimII Iiiih n liniM 
finiM nlliMi' Nniii'MMN nf Mil'iir HIM hHII iii'I'nmiiI, 'riiMMnni- 
pilli'i' liiiN MNtIniniMil ivliMi'M Hm« liiMKMt w III Iim nliMii 
HimnIimII Mini i'i>iimIi It, Iihn IiImiI In nmI huii liMiniiiH nml 
i<lMvnl|iin In Nliii'l Him nIimII InijMi'tnry HiiniiKh limt 
piiliit, mill IniN Ii'ImiI In nmI. Him fiiUM In m.\|i|in|m tlm 
nIimII wIiMii ll pHMKMN Hil'tiiiKli Hiiil |mlnl. Ill miillllnii 
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Hi liniMMUi'imy nf firiHllMlInti, orrin'M nImiH tlm trajMC- 
Hiry Hii! limriMiNMil by Hm vaHahlllly nf tlmn fiisiM. 

OiiMM Him fiiiiM npMi'nlMN mnl Hm nIimII IniratM, Hm 
imxtHiMp III Hm pi'iiMMNN IimkIiin, In tlilHNtMp Hm naiui'i) 
nf Him nIimII nml ItN rMiniiliiliiH VMlimlly hi'm Him Im- 
pnrimil I'liMHirN, Tin* Iiiii'nHiik M.spbiNlvM Mlmi'Ho nIiuI- 
iMi-N HimnIimII mumm Ini iiii iinnibMi'iil finrHinMiitNof viirlmiN 
wmIhIiIn wIiImIi lly nIT wlHi vm'lmiM Inlllitl vmIiimIiImm. 
TImnimibMr, iIim wmIhIiI illNlrllnillmi, nml Hm imllMi'ii 
III wIiImIi lliMy lly niT fmiii Him Ihii'nI viny wllli niimIi 
ipmntlllMN UN Him llili'kiiMNN nf ii nIimII miinIiiKi Him HiIiiI 
wmIhIii of Him nIimII, Him mxpIonIvm I'liurKM, nml iiHimi' 
Mlnii'iiMiMi-lNlii'N nf Him nIimH IInmII'. TIim liiillnl VMlni'lly 
I! fl ilHinMIll pnNNMNNMM In HiM VMMlnl' Nllin nf I III* VI'luMlly 
It wniilil bti VM iVniii Hm Iiiii'nI nf ll nIimII nl I'MNt In npiimm 
pliiN Him I'MniiibibiH VMlni'lly nf Him nIimII iH Him Hium 
nf biii'Nl. Air I'mnInIiiiimm nIiiun Him fniKinMnlN tm lliMy 
lly fi'iim Him IiimnI tnilll limy him khIuk Inn Nbnviy tn 
iln liny nIkiiIIIi'iiiii iIiiiiiiik*'; HiIn tilr iMNlNtmiMM viiHmn 
ulHi Hm nir ili’iiNliy, Hnil In, wIHi Hm nllilmiM. AInii, 
Hm frnHiimniN Npi'Minl I'miliMr iipni'l iin Him,v lly frnm 
Him bni'Nl: Him inimliMr nf ilMinlly fniHiiiMitlN piinhIiik 
thi'niiHli mhmIi Nipnii'M fnni nf Hm Nplmri* nf rmlliiN 11)11 
fl nbnni Him Iiiii'nI untilil In* only niiM>rnni'lb nf Him 
iniinlmr nf ili nilly friiKiiiMiilN piinnIiih ilti'niiKb i'iimIi 

NipiMi'M fnnI nf Him NpliMi'i* nf rnilliiN Ml fl iibniil lliii 
blll'Nl MVMII if lIlMI'M WMIM llll llIl' IMNlNlmn'r' U'llUlMVMI'. 

If Him Iiiii'nI im'i'iii'n mIiinm MmniKli In Him Iiii'KmI, 
NoniM friiKinMiilN intiy Nliiki* wlHi iiiniM nr Imnn I'fTi'i't, 
If Him Iiii'kmI In mi mxi'mi'iIIiihI.V rnmplMx iImvImm, llki* n 
liMiixy bnioliMi, Ilii'i'M In nHII Him illlllMtill pmlilMin nf 
MNllniiitliiK Him prnbnbiM mITmmI nf iIiiinm friiKinMiilN 
wIiImIi Nliiki* MVMii iiflMi' \VM IniNM mi MNllimilM nf Hm 
prill miIiIm iiimnn nml VMliiMliy illNlrlliiillniiN nf Hm mIimII 
fniHiiiMiilN III \ nrIniiN iHnIhummn mnl ilb'MrIlniiN frnm 
Him nIimII Ihii'nI , I'nriN nf Him IiiI'hmI iin* iiini'M viiliiMrn* 
IiIm tlitiit nlliMi'N, NiiniM pnrlN him iiiniM viiliiMrnbiM frnm 
niiM ilIrMi'llnii I Inin frnm niinlliMr, niiiiim pnriN nIiImIiI 
ntliMi'N. NntliliiK pi'mi'Inm In kimwit nbniil llm kliiil nf 
fitiHniMiil NirlkMN rMipib'Mil In kill nr IiiJiiim pmi'niiiiiimI. 
It In mil knnwii wlml Mliiirm'lMrlNllM nf Him IlyliiH 
friiKniMiil iiinki'N || ilMmlly. In ll Him kiiiMlIi' miimihv. 
Him ninniMiilinn, nr niiiiim nlliMr Mniiibimilinii nf IIIIinn 
mill vmIim'II.v? TIiIn liifni'lnnlinii In iimmiImiI III iImmIiIIiik 
w IiImIi fniKniMiilN In miiiinIiImi' nl niiy illMlmn'M frnm IIm 
nIimII. 

If III HiU pnliil III I In* iIInmiinnIiiii II tipiiMiil'N In llm 
I'MiiilMr i|iiilM liiiprnlinbiM I bill iiiiy iiIrMiiift In mvmi' 
brniiHlit ilnwn by AA Iln*, In* will linvi* Him MiirrMi*t 
Imtii'MNNlnii IIN I'nr iin nIiikIm nIiiiIh nl IiIkIi iHHiinIn 
lmnibMrNnn*MnnMMrm*il. ... AnmriMmi, llrlllMlii 
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iind (hn'iiiiin Ki'oiiiid-lwwod to fl-ln. kiiim <'oI* 

ItM'lPiI ill viii'loiiH tiiiicH tlMi'iiiK Worlil Will- il hIhov 
tliiil. I,/KM) to 2,/HMI kIh'IIh woro lli'ctl I'oi’ oiicli uln'riift 
kii(i('k('»l ilowu, 'I’IiIm tncHiiH Oinl hIiikIo AA ({iiiik iiin 
not iniich iiioix tlinii ti iiulwiui>i< to iittiH'kliiK liomli- 
//ot (I'lrmittiM niiitiv Ihfir ,1.) ilrfnutvH rHrvmvIn 
ilungei'iitm Inil unlff h/y nuiKm'd Jiri'jmtm' with 
tmrull riitotniind, 

ll.lt Till-: MATIIKMATICAI, A^AI.O(;i!K 

or 'rtiK I'liu-: contium. iMioiii.r!\i 

UccniiHC of I hr cxli otiii' niiiiidoxlly ol' I lie tin.- 

tl'oj in'ohli'iii, witirli mil lir Hiilvril oiiiy iililii'oxiiiintrly 
hy tiny iiiiM'litiiilrul ilrvli'o, Il Ih imiI |imhhIIi|<> to ilfflilo 
nlii'tlicr or iiol ii hIioI IIi'imI ni n ni'i'ii IiimiioiI uH| 
lirlliK ilowii lhi< Ini'Ki'l; I'Vrii ii I'oiiiiiicto kiioulrilKf 
of llir litilh of thr liiiy.ol up lo lhi> llior iIiohIoiI »iim 
IIi'imI would nol Miilllri. for pcrlVfi pifilirtloii hIiii'o tlii' 
tiii'Ki'l hiiN Moiiir roiiMiih'inlilt' loiioiinl of tiiiir to not 
otT IIh oi'IkIiiii! roiirMo (illrr I hr hIioI hiiM hrrii tlri'il. 
ft woiihl, pri'hiipH, hr iiiiliiriil lo Iry lo foriiiiiliilr Iho 
pl'olilrni of I'ImM from n Mliiidr mIioI liy iinkliiu wlioro 
till* Mill'll will hiii'Ml mill whrihrr ii InirMi ihrir will 
ili'Nlroy Ihr Iiii'KI'I, l'iiforliiiiiili'l>' tlirMo iinrMlIoiiM 

... •«’ iiiiMwrrnli or ii'pliirr lliriii liy oihrr i(iirM- 

lloiiN iiliriiMi'il III IrriiiM of prol mill III Irn. 

ff II ri'Kloii Ilf M(iiirr Im . . . hill Im Ihr |iroliiihli|l v 

fiml II Mhrll will liiii'Ml III Hull ri’Kloli? 

ff Ihr Mill'll Iiiii'mIm iiI m j(|\rii piihil in ... uhiil 

Im Ihr iiriihiihillty Hint Ihr liiiKrl will hr ifi'Miroyril'' 
Mow rtin Hir loliH proiiiihllily lliiil thr tiii'Ki't will 
III' ili'Mlniyrif hr i'oin|nilri| I'riiio llir iiomwi'Im to thr 
lirrrrilhiK iiorMlIiiiiM? 

'riii'Mi' IIi'mI two iinrMtioiiM ilii Hot hiivr thr Minin' 
iiliMWi'i'M ninlrriill piiMMlhlr liirllriil MlliuithinM, for rx- 
iinilili'i thr iiiiMWrr to llir IIi'mI iini'Mliiiii I'rriiilnly Hr- 
Iii'iiiIm, lo Monir rxirni, on liir i'iin«r. nhlliiilr, h|h'i'iI, 
mill illri'rlloii of Hir liirnrl, mni Hir miMorr lo thr 
Mi'i'onil ili'liritilM Kl'i'iilly on Ihr Miriirinrr of mIikII mill 
Ini'Ki'l, l|inMi\rr, onrr niiiorririH rxtiii'MMioiiM iin< oir 
liilnnl lor Ihr IIimI hvo iiiii'mIIoiim hi ii kIvi'Ii Mllinilloni 
Ihr Htiril iini'Mlion run hr miMWi'ml hy Iho i'oin|ni- 
ItiHon of rrriiiln ili'llnllr iiili'KriilM, 

In Hri'lliiiiM 11,15,1 hi I l,Jf,i‘f wr iIImi'iimm tJiOMo llirrii 
iini'MlIiiiiM Mi'iiiiriili'ly, fh'l'orr koIiik on to thoMr Mi'pii- 
riHr iiiii'mHiiiim wr mIiiiII ili'Mi'rlhr I'rrlnin I'oorilhnitr 
MyMirniH whirh will hr iimoiI ronMlMtrnlly tliroiiKh nil 
Hinf I'oIIoWm In onlrr to hrip ili'Mrrlhr tlio tiirtlrnl 
MitniiHiin mill fhr I'liiirfloiiM to lie iimoiI in thr foriiinin- 
fion mill Mohitlon of llio prohli'in. 'f'o Krr why niirh n 


ilivoiMlty of roiinlltmlcM iififimr» hi Hir firnhlrin, It In 
only iii'i'i'MMiiry to iinin Hint Hio tnrrr iloMorifilloti ofii 
tm'tii'iil Hlfiinfloii In whirh Ihr prohiihIliHrM urn to hn 
roinpniril rri|iiii’im knowlnluo of Ifir (fnlnn') riitiKt), 
I'li'ViiHini, hrarhiK, Hili'i'Hon mnl Mpi'oil of inoHon of 
Ihr Im'Krl, mill Ihr lypr of gini, nlirll, utnl fiiisr, 

For rnrh Mhot froin ii liruvy AA kiiii In ii givon 
lin'tli'iil Mllniitlon, Ihr mIikII Im hilrnilnl lo hiirMt nt 
Moinr point f) III Mpurr nl a ihnr wlirn ihr laiKrt In 
III or iiriir Hull point. Wr mIiiiII wt up ii rrrtiiiiKlilur 
|•llorllhllltr MyMirni for loriilliiK i) rroni Ihr gini iiM 
followM (MI'O I'lniirr I), 'I’hr orlKlii of Hir Myalrni Im at 

• III' Klin, Ihr // dxIm Im vrrHi'iil, Ihr .V ii'xIm |m horl- 
Koiilal mill poiiilM In Ihr ilirrriioii of IIIkIiI of Ihr 
liirKrl iilrrriill; Ihr Y iixIm Im itl,ni horltioiiliil iiinl at 
IMt" rotiiilrrrlorkwlMi' from llir ,r iixIm, whrn virwril 

froni ahovr, .. Hir inlriiilril pohll of Iiiii'mI , f), ran 

fir ili'Mri'Ihril hy IIn roorillnali'M I.V,)',//) in HiIh 

MyMirni, N'iiiIoiim oHirr .. arr mImo iimi'iI 

III loi'iilr f), Aiiioiik IIii'mi' arr thr Mlmil riiiiKr /) «« 

V A'' + )" ) /.'i, thr Krotinil raiiKi' H - V A"’' -f' )'•, 

• hr iiiikIi' n hriwrrii ||tr \ hxIm mnl horlKonlal pro' 
JrrHoii of thr llnr from. Hir Kon to O (inl.M aiiKlr la 
Mil' tiKlnitilh or hrtirhiK of f) from Hir Kun rrlalh'r lo 

• hr A' ilirrrtion), mnl Ii, Hir rlrvallon miKir of Hir 
Ihir friiiii Ihr khii io O. 

f’arallrl lo thr A’,)',// roiirilhiiilr MyMirni takr an 

AII,) MyMirni with orlKln at Ii, TIiIm . nliiiatr 

M.rMli'iii Im iiMi'ftil 111 ili'Mi'i'lhhiK •In' |iomIHoii rrlallvr 
toOof larKi'l plmii'M at Ihr tinir of hiiiMl. 

Wr mIiiiII Ikiioi'i' Ihr ilrlfl of ihr projrrlllr mnl iim- 
Miinir that Ihr vrrHral pltiiir lltrotiKh O mnl llin khii 
|■ onlahlM thr rnthr Irajri'lory of thr mIii'II. Wr ilnihir 
an .I',//,* roorilhiiilr MyMirni with IIm oi'IkIh iiI thr 
pohll of iihii Ii, wllh Ihr f iixIm poinlhiK ii'viiy from 

• hr Klin aloiiK llir Iriijrrlory, with llir .r iixIm pohitInK 
npwiiril, prrpriiillrnlar lo Hm t hxIki In thr vrrllrul 
plaiir throiiKh Ihr Iriijrrlory, mnl with Ihr // iixIm 
rhoMrn to nnikr ,r,//,r a riKlit-hainIril rrrimiKiiliir no- 
orilhiatr MyMirni, Hint Im, at OH'* roiinlrrrlorkwlMr 
Iroiii Ihr ,r iixIm whrn virwril from Ihr j illri'i'tlon. 

NN'r mIiiiII iiImo hm .. In iimc an . .. 

liatr MyMirni Mii|ii'rpoMri| on Ihr .r,//,; ayMli'in whriiillM* 
riiMMliiK fornialloiiM of iilri'rafl In Hrrllon I I.A, 

Wr mIiiiII iiNMiiinr, In Ihr in'lKlihorhooil of Ii In hr 

... that thr I'lirvatnri'M of thr mIicII triijrr- 

lorh'M arr miiiiiII riniiiKli lo ni'Klrrt, mnl Hint thrar frn- 
Jnrtorh'M run hr riiiiNlilriKil iim MtriH«ht IIiii'm pariHIrl In 
till' « uxIm. Wr nIiiHI uImo in'Klrrt any ymvhig of thr 
Mhrll mill UNMinnn Ihiil tlin Nhrll at thr liiiir of liiii'Ht la 
MphiiiliiK iilmitt mi hxIm pm'iillrl to thr 4 uxla. 


CONFIDIONTIAI, 
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(alinii iin.l In liii'linloil uiily In llin Ntinly nl' lin- nnui- r In kIvoii liy f I)'l>'(.r,u,e)<Mi/th wlici-n llio l,ri|iio In. 

Iicr III nIiiiIn wlih'li cnn lie llivil wliiln l|ii> Inritcl In li'nml In (nki'ii iivi'i' llii< ii'Kliin (f, 





I 'ltn mi ‘i ('MMnlliiMli'n III' Iii'liiiil piiim III |||||«| 
l|imilllil III till' M\»|riii III riKHiii I III M||||||||,.|| 

liiMIll Ilf lililiil I 

ullllin nniitc (Nim Hi'cildii II A I), 'I’lii' innKitiii|)|i< <i|' 
Hill I'riniN iTNiililiiK Iniiii iliU ii(<ulii|‘i ii| ihti hilliii>iii'« 
III' N|iimi| nil i(iviilMi',\ III' (irn i(|ii| nn llm <Ii>ii>IIIiii>nn nl’ 
till' linlh’liliiiil IniKiiii'iilM In nnl kiinwn. 

iii’i.i 'rii(< hlHlrlliiiHon of Slin'il 
HiirMU 

It III II kI''|'Ii Iiii'Ih'iiI Niliinllnii (iin ni'iirly hn II 
rnliM Im l'l'(l|•nlllll'l'l|) n Imi'kii inillllml' nl' nIimIn wi'I'I' In 
ill' lli'i'il, lliiiy wiiiilil lint nil Ihh'mI in ilin niiiiii' iiIimt 
lull nniiM Im Nciillt'inil iIii'mIIkIi ii lnr((r viiliinii' nl' 
I'lHii'i': III!' Iii'lli'i' till' llri' niiilrnl iim'i'IikiiInim, llin 
linii'ci' llir ri'iili'i' nl IIiIn ni'iiI li'i'inu nl' ImiihIn will Im 
In III)' |iiiiiil III' niiii. 

\N'i' iiNNiiiiin I'nr mil'll liii'llmil Hlliinlinn llinl lln'm 
i'hInIn It I'inii'linn /''(,!■,//,<■) w hii'li we Niinil I'lill llm in oh 
iihh' ili HKiIji of hinHlti, Niirli Hull il ii Iiii'ki' iiiiiiiIh'I' A 
Ilf nIiiiIn wen. ||ii<i| in Hii' kIvi'II Iiii'Hi-iiI nIIiiiiHiiii, 

I Ill'll Hii' niiinlii'r nl nIhiIn i<\|ii*t'ii'i| in IihinI in n I'lilili' 
I'nnI Ilf M|iiii'n nrniniil (,l■,//,fl wniiiil Im A' ■ 

Hi'Kii nil'll In iinnllii'r wny, /•'i.i',ii,t) In lln< innlinliilily 
Hull if II NiiiKln nIiiiI in liinil In Hii> kIvi'ii liii'Hi'iil 

Nlliiiillnii, Hii' liiii'Nl will ni'i'iti' In n I'lilili' fnni of ... 

iii'iiiiiiil f,i',/y,*), Hy Him iiniiiiI iii'iii'mnn nf nmIIIiik ii|i n 
ili'flnlli' Irlpli' Inli'KI'iil Inmi' imy kihmI I'lili'niilN linnk) 

II Mini l.lii'ii In* Ni'Mii lliiif If (' In miy I'Micliin In N|ini'('i 
Him |irnliitli||||y ||nit n nIiikIm nIiiiI IIi'miI in llin nlvnii 


Till' ni'liiiil niHnri’ nl' HiIn firni'llnii wIiImIi 

MXiii'MNNMH (111' prilliiilili'ili'iiNlfy iirHlit'll Iiiii'i.In (liriingli* 
mil Npiii'M, In mil vi'ry wmII klinwil. HIiii'm Hio Intcgml 

»5 

rtf 

I'xpit'NNi'N Him Iirnlmliillly Ilnit Him nIimII will Inii'Nt 

..will'll' In Npiii'M, iIiIn nii'iiiiii Hnil If nil finsi'N 

npi'i'jiP' Nil Hull I'VMiy nIimII IIi'miI ItiirNlN Nnini'wlii'i'M, 

I Ill'll 

1,1 f m. I. (I) 

Il pMi' MMiil nf Him finii'N full In npi'i'iilc, I iiM f I'lpln 
lllll■>^|■||| wniilil IniMM Him i'iiIiim I - t,' 11(11, llnwcvi'r, 
nIiimm I IiIn In II I'niiNiiinl I'iimI nr fnr n gl vi'ii finii' lypi' 11 

In I'liNiiir in iiniki' I Iim ... I'niiipiiliil Iiiiin innlci' I lin 

iiNNiiiiiplinn Hull nil finwN npMi'iilM, ninl llii'ii I'nri'i'i'l. 
Him IiinI h|iihi> n| Hm i'mImiiIiiIIiiiin nf rUk liy innlHply. 
hiK III 1 IiIn npi'i'iilillily fiii'Ini, 

lli'MiillinK Hull Him i ii\|n pnliilN iilniiK Him Ii’iiJmi'- 
liiiy llirnnuli Him pnliil nf iiiin, wm nmm HiiiI Him iIIn- 
li'lliiilinn III Iiiii'nIn iiiii'iiiiiI In Him i iixIn In iIi'Imi'iiiIiimiI 

li.v I'liiii'N mill III.. III Him Him miiiiIi'iiI iii'iii'mnn 

mill liy Him InilliNlli' iIInpmi'mIiiii nf Him kiiii; Him ci'I'iii'h 
iilnlin Him I I'liJi'Mlni'y ili'pMiiil nii Himnm iiliil nil Him fiixn 
l,v|iM IIN wi'll, IImiimm Him imnI nf HiIn nmi'Hiiii I'iiIIn 
iiiilimilly Inin t wii pnrlN iimi'iiiiIIiiu iin I Iiiim nr pinslni- 

hy fllNI'N lll'M lINMlI, 

Tnii': l'■|7,l:N 

I ni' lliiiM fiiri'N II In ni'iii'riilly iinniiiiH'I llinl Him 
Mriiii'N III Him .r-, //-, mill rH'iinrilliiiilM illri'i'l Iiiiin nrii 
inili'pMiiilMiil nf niiM iilinllii'i'. MiiHimiiiiiI li'iiII.V HiIn 
iiNNiiiiipHiiii nf liiili'iinnili'iin' In fiirniiiliili'il liy NiiyliiK 
Hull /■’l,i',//,rI In n priiiliiMl nf iIii'mm finii'l Iiiiin miii'Ii 

ilMpi'iiillim nil ... Him viii'IiiIiImn, HiiiI In, 

/’l,r,;/,f) ■“/i(.i')/j(//l/i(f 1, Of Miiiii'Ni' Him iii'cni'ni'y nf 
HiIn iiMNiiiiiplInn In npMii In iini'Nlinii, fnr I'xnnipli', 
wlHi II Him I'niilrnl iiri'iHi'Inr iinIiiu n pri’Ni'f iiIHIiiiIm 
ri'iiilinK lliMi'M In iiliniml mmi'IiiIii In Iim I'lirri'liiHiiii Iim- 
IwMMii I'rrmr in Him // . I t liiri'Ml Iiiiin (iiiiiiiiik 

nllii'i'N). 

Hliii'i' nil fni'lliMi' liifnriiinlliiii In nviillnlilc iiliniil Him 
N lriii'liii'M nf /''(.r,//,*), Il In liirllii'i' iinniiiiiihI llnif Himnm 
M ri'iii'N III Him lliri'M I'lmnlhinlM illrni'lI iiiin nni (Iiiiin- 
nIiiii iIInI I'll mill IIIN wlHi iiiMnn kmi’ii, HiiiI. In, If U ii«. 
NiiuiMil Hiiif Him mi'I'hi'n In Him IIii'i'm I'linrilliiiifM illrin'. 
(Iiiiin Ilf Him inirinul I'rriii' mmi'vm fnr Him j»rii|iMr Mhiili'n 
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«f till' Mtinuiiinl (tovliitinii. Hiidi it j'i|iie>l|i)ii Iiim (lin 
fiiriii 


/(/) 




Hii, iiiiitll|il,vtilK tiiKi’tht'i' tiimi HiK'h riiiu'lloitN willi 
ttio ti|)pi'(i|ii'lato viiilulilim, iiiiil iihIuk tlii< riilim fni' 
iiiiiltl|ityiuK('X|)ini(<htliilM, wo H)>)< Dial, iiiuIim' all tlioao 
iiNmiiiipttnnH, tlio pi'iilaihlo tliMmlty of liin-Mta can ho 
ox|ii'o«acil III tin* form 




il,r’ •i* I o' I »< 


( 2 ) 


U’liOI'C C lr» I la* Ilil.nO oi illltlirill lo){ll I'l < Hilif4 alMl ffii 

unit (Til MIC tlic Kill III III I'll ilcvliilloiiM of I lie oitoi'h In (lie 
. 1 ', //, mill j ilirci'lloim, i'CN|ici'fivcly, The viiIiich of »i, 
aa, mill n» luiial he foiiial liy ex|iei'lnteiil or hy enm> 
initiitiniiM i|e|ienillnK on the itiiliire of the whole lire 
eoiili'ol oltiiiillim, Their ile|ienileiii'e on the liielleiil 
mIiiiiiiIoii In not known iii the ihiie ihU U wriiien ah 
lhon|{h viii'liiiiN eNthinileN hiis'e lieeii iniMh'i 

A iIInIi'IIiiiIIoii law of the foriii (2) In HoniethiieN 
eiilleil nil i7/i'/ino/i/ii/ I hiiiNNiiiii ilhi rlhnlloii. TIiIn nonio 
In niollviileil hv the Nhii|ie of the NiirfiiecN mi uhleh 
hiiN liny Kiveii eiiiiNiniii vnliie, If 


then the extioiieiil n iiInii eoiiNliilil, ihiil In 


.1'* //'■' f’ 

.. f a t j “ eoiiNtioil 

III Oj rt,| 


ll In nIiowii In MOy eleinenliiry iiniilylle tteoinelry 
honk thill fur any iionIiIvo miIiicn of Ihe eoiiNiaoi 
iIiIn ei|iiiillon ilelliieN iin ell||iNiilil whli IIn |iilnel|iiil 
iiM'n iih'liH Ihe eoonllniile axcN 

MonI of the re|iorlN niiiiiiiiiii meil In Heel Ion II I 
iiNNiinie Ihiil Ihe |n'ohiih!e ileiiHlIy of Iiiii'nIh |h kIm'Ii 
hy an elll|iNolihil < iiiiinnIiiii law of Ihe foi'iii l2i. Most 
of tlieHo i'e|iorlN iniike Ihe fiirlher aNNiini|iiion Ihiil 
hileriil mill M'l'tleiil Nliinihiril ile\iatlonN are ei|inil, 
lhal In, iIiiiI >ii Then Ihe jirohahle ileiiNlly of 

IiIII'nIn In Kheii hy a N/i/iero/i/a/ ( oiiinnImh iliNtrlhiillon 
of the foi'in 


//.Hi 


' , n o' I o' «i'i I ll'»,'] 1 

( V 2ir)'*tf|(iii 


13) 


hell hut ffi ffn •* r HiIn eiin iiIno he written iin 




r 

( V'2irl''ffi 


ll o' I 0* I r'l'l »i' I 


tfne re|airt,"' illNi'iiHNeit In Meetioii Ihl.h iinch a 


tiiore jtcneral elii{imi!ilal (ImiNNian iliMtrihiitioti fluin 
lliiif oi'iutinitioii (2). 'I'he I'ortmila In 

/-’(.r,//,f) - (4) 

where Qlfiihi) In a geiieriil qiiiiilriitle fiinel'on of .r, y, 
anil ; which ran he w ritten In the form 

'lU' “ f»)* -f b (//"" 0)“ -h fit — 

4- ^f(// - 0)(e ~ r) + 2f/fi: - y)(.r ~ r*) 

4- 2/i (.r - ,.)(// ~ 0), (!i) 

anil where A’ In no elioNcn lliat the Infegriit of 
over the whole Ntuiee In eitnal to one. It In nIiowii In 
any noIIiI ainilyllc Keoinelry le.vl Ihiil the Niirl'accN 
0 ^ eoiiNtant are cIlIpNohlN eenicreiliit (t>iffiy) 
when the ciM'lllelentH NiitUfy certain coinllllonH. 
TIichc ellhiNolilN need not, howiwer, he ncI with their 
avcN' ahniK Ihe eoordhnile iixcn. TIiIn more Kcneriil 
dlNii'jiiiiiion of hiii'NiN iNNindled in the report,** 

.Viiollier report,'* whieh will nol he illNCiiNNed 
fiiriher In iIiIn ehaiiier, lahlN In ihe lime crrorN due 
to llie fiiNc ON iiiiollier I hniNNlan imlepeiiilenl viii'hihle 
III inldllion In the Npaee erroiN due In predlelioli mnl 
liieii kcIn iIic prohahle deiiNily fimelliin h'{.r,y,z) hy 
InletiriilhiK over ihe lime \‘ariahle. In iIiIn way Nonie 
aecoiilil In hikeii of I he elTeel of ihe Npeed of ihe ah'* 
erafi on ihe diNirlhiilion of hniNiN. The nntnerieal 
ealenlalloiiN hnse nol heeii reporleil, no ihe nniKiil- 
tilde ot IIiIn elTeel In nIIII nilkliowii. 

I'leixiMiiN l■'^y,l;w 

The erroi'N in ihe .r olid // ilireellonN aie iiitain iin- 
Niimed In he lnde|iendent. 

A proNlmliy foNe eoniahiN a miniiiinre radio 
IriiiiNiiilller and receiver, The fiine, iin ll triivelN 
Ihriiinth all', NcialN mil radio wiivcn iiiid recelvcN re* 
Heeled wincN friaii oliNlneleN in Ihe piillt of ihe rinll-' 
iillon. When the relleeied wimi'n NiillNfy eerliiln eon- 
illlloiiN, Ihe fiiKe ii|ieraleN lo tire a detoiailor. The 
poiiil Ilf Niieh ii|icriitloii depeialN, for ii itlveii eiimlil- 
iintlon of fiiKc and projeellle, nol only on Ihe nIko 
and relleelliiK firoperlloN of the liii'ttel lint iiIno on the 
rchillM' orleiilnlImiN and on the relative motion, 
IncImliiiK rale of eloNiire, of projeellle iniil tiii'Ket. 

In Ihe aniil.VNiN which folloWN, the target In taken 
to he Npcellled, iiiid IIn |ioNltlon In reganled iin llxed 
In the eiiordinnte NyNleni. The projectile In 

iiNNiimeil to I ravel idoiiKii atralKlit trnjeetnry parnllel 
III Ihe * iisIn and In iiNNiimed to have it lixed velocity. 
TIicni' ciniditloiiN are iipproxhniitely fiillllled, for a 
given laetirid Nllnatlon, in a Hinall tielKlihorliood of 
the liiteiideil point and lime of hnrMt. AIoiik eaiiti 
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in 


trojn('tiii'.v U iKwimml to hn a tJimii'oticii) jiitlril 
of liiii'Ht, lutd tlio iiitnllly of smoi |mlniw Im lukon ti« 
Its II mimotli jiin'fiHio, civlli'il Min buri>t iIoIIihmI 

li.v HU i'(|iiutlun of Mm fiirm # •« 



I’or (lllTi'i'oiil lyiii'n of fiuo mimI fii'oJi<i>Mlo, llio 
K<'iii<i‘iil loi'io of Mm> IiiuhI Htirfio'o will viiry. 
ovi'i’, ll iilll III' oMMiiiMi'il fur Mii< Hiiko of iiiiiMii'iiiiiMriil 
iiiiMly»i|H Miiii MiIm ki'Iii'I'iiI form In IKi'M, luii Mini IIn 
|iom|Moii mill hIisii, I'l'liilivi' III Mm Imi'ki'I. iii'|ii'iii| on h 
liiinmii'ii'r <S' mIiIi'Ii I'nii I'uiivi'iiloiiMy lio iIioiikIiI of 
iiK Mil' "ni'iiHlIh'lly Ilf III!' fnxi'." |l |h |iii|iiiiiiiiil In 
noli', liiiwi'i'i'r, Mini MiIm li'rMiliiiiliiuy in ii iiii'io I'oii* 
>i'iili>iii'iv ll iliiiw iiul Imiily liny (iiirlii'iiliir (iriii- 
i'l|ili' Ilf fimrlliiiiliiK ll loi'i'rly liiiii|iii luKi’lI h'I'I' rrliilii 
luiii'ii or li'NN iiii)iri'illi’liilili< miiiri'i'M of I'lirliilioii In llio 
liimlMuli of III!' Iiiii'nI fnirliiri’ Hm, \>Iiiini< oi|iiiilioii, 
for iiiiy iHii'lli'iiliir viihio of .s', i\lll Im< urllion In llm 
I'oriii I 

t (ID 

V'lirliiiiM ioi!«i!ni|il|iiiH will III' iiHnIi* hh In Min ile*’ 
liniiili'iii'i' Ilfon llir |i(iriiniii|i'r S. 'I’liowi urn 
mi'rnly \uirkliiK liy|iiillii'Mi<i.i lo iiniki' n Hiiiliiliio 
niiillioinnili'iil iiiiiilyMiK )iiimn)IiIii. I''•lr Mm wiko of 
K|ii<rlHllimil priirlli'Hl ii|i|illi'iiMiiioi, iiioilllmuMiiiiH 
iiiIkIiI Iio rniinlriMl in liio hyiiiillmimn mnl Mii* iiinilyNli4 
liiiHii'il oil llmiii. 'I'lii' iiriiii'lpiil iiMioimpIliiiiN mnl IiiihIo 
ilii(lnllloim fiiliiiw. 

I. ('nriOHiiiiniilliii; In oni'li viiino of S, Mmro In it 
rnKlnii I’a In Min (/,//) pliiiin, nlilnli In Mm ilniiinln of 
ilnlinIMiiii Ilf If It Iriijunliiry phnnkn Miroiiidi 

f 'ni ll nmniN Mm I'orrnNpiiMilliiK Iiiii'nI. Niirfnnn Hu itml 
tim fimn will fnimtlnn. If n iriijnitlory iiiInnon f(mill 


hniiijo Um) h fiino of HniiNltlvily S on timt tmjoo{.«ry 
will hill, fnimlloti, 

a, If Mm (Hi'gnl, In itt Urn |ioln(i ((i,b,o), Minn, for 
mil'll I'fj /.nUty} < c, In iitlinr worilN, Mm linrMt Niir- 
fimn In nliiNor lo llm gint limn i.N Mm targnl;, hIoiik 
liny tmjmiinry, Nolo Mini. MiIn woiiIiI not liolil fur it 
VT fimn wllli it ilnliiy, Intinnlni] to niiikn H fimollini 
Nllulitly iiflnr piuwInK llm tiiritnt, 
fl, Ah llm Hi'iiNlMvIly S limri'iiNnH, llm ilonniln f/,y 
uIno limri'iiNnH iiiiil llm IiiiinI, Hlii'fiinn Hm gniN fiirtlmr 
from llm lurgnl olniig nimli Iriijnntory. In ollinrwonlN, 
iiniilylimilly KpmtkIiiK: IT'S < >% limn fV. nonlnliiH 
!’m, mill/,*,(.r,//) < /niU‘,//) wimrnvnr liolli fnimlloiiH 
urn ilnliiiiNl. 

I. Ah .S' viirlnH ovnr IIn niilli'i' ruiiKi', llm liniHt 
Niirl'imn //., nwnnpH onl it hoIIiI I'nglon I' In Npnnn, 
fi, ’I'lm fnni'Mnn /N(.r,//) Iiiin u noiillnimiiH pitrllitl 
ilnrlviillyn wllli rnHpni'l lo S, 


* 



To I'onipiiln ll will iiIho lin imnnHMiiry lo 

iiHu llin illMirlliiillnii of NniiNlllvllInn. HiippoM' Mini In 
H glvi'ii liii'llmil Nllniillon /(,r,//) In dm proliitliln 
ilniiNlly of nIii'II Iriijnnlorli'H, Mint In, Mm prolmlilllly 
Mini Mil' nIii'II will piiNN MirniiKli n hiiiiiII pitinli of 
iiri'ii tf A nrnnini (,r,//) iNglvnii liy/(.r,//)(f,i. Ilnnnn llm 
prolmlilllly llnil llm Iriijncliiry will lln In it rnglon A 
of l lm /,// plnnn In glvnii liy Mm ilonliln Inlngnil 
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Slmlhirly, ttiippowi thn* tlmptHilmijlIlly timt tin* wMwi- 
f Ivlly llm In tlip liilsM’Viil fi'oin tS to S + fW In ii{S)rtS, 
TIh’II llio pi'(tlmi»l!ll,v lliuf tlio WMwilivlty IIi'h Ihi« 
twiHtii St Hini iSji Im ({ivi’ii liy 



Wo iilmi iiMMiitnc ihiil, fiign viirliitidiiM iiro liiipv 
tif iilinliiK ori'iii'H, 

N(i\v lo numpiili' /''(.r,Wi<) IhU wo nooil «ii 
tMtnipiifo tlio pi'iiliiililllly nf II liiii'Ht III Htiiiio wiiiiill 
voliiino iiy iilioiit If U luit In Mio 

I'oulnli r, tlioii S(.r,i/,s) 'n ilolliioil iim Horn, If 
Im 111 r, llion f/r will lio i‘|iiiw<ii Kit Miiiiill III* til lli' 
oiilli'oly III r, iiiiil will III' liikoii IIM II liliH'k ImiiiiiiIoiI 

liy II puli' Ilf pillllOM J' » OIIIIMillllt, It jlllil' Ilf lllllllOM 

;/ •» i'liiiMtiiiit, mill II puli' nf MiirfiiooM N •> oiiiiMtniii. 
Hl'O I'luni'O fi.) 'I’lli' pi'ilji’l'lldli Ilf IIiIm lilnt’k nil till’ 


« 



;i',// pliilii* Im II i'oi'IiiiikIo wllli oiIkom i/,i' mill i///. 'i'lio 
oili'voil fiii'OM Ilf till' lilni'k iii'o out iiiT liy tlio MiirfiiooM 
lift mill Unhl/f Wo IiImII IIMMIIIIIO tllllt tlio fllKO MOIINp 
tivlly Im iiiilopoiiiloiit Ilf till' (ii'o oiiiiti'iil oi'I'imm, 'riioii 
tlio pi'iilmliillly tllllt tlio ti'iijoi'tiiry iuimmom tliiniiKii 
tlio rootiuigio Im pi'nliiililiity lliiit tlio 


MoiiMltlvIiy lion ijotwoon S ttnd .S' 4- dS In p(S)flS. By 
tlio itMNiKnptidii of iiiilopoiKli'iioo Ilf fiiio mid idmiiiK 
owM'N, tho pi'oliiilililly l.liat both Miomo oooiir In ju«fc 
tlio prill liiol 

l>iS)iiSf{r,ii)<Mu. (7) 

Now till' vnlmiio Ilf Mill liiook, hIiioo IIm two oiirviiil 
fiiooM Ill'll iioai'ly paridlol, In iipprnximatoly dxiiuth, 
Hliioo t » /Mix,!/), wo oaii iiiild . 1 ' and ;/ fixod and 
find tllllt 

Iloiii'o tlio viilmno Ilf till' liiiii'k Im 


i/r 


i) 

dS 


,fMU,ii)d.rilijdS 


iiiid till* pi'iiliiilili' di'iiMlIy Ilf liiii'MiM ai'niiiid (/,;/,i), 
Mill'll i •• /,*(,!■,//) In nivoii ill loi'iiiM Ilf /,!/, mul S by 

p(S)dSf(x,ii)d,vdi/ /»(.S')/(,r,;/) 


h'iXilht) "• 


dxdi/d: 


it 

its 


,Mfd/) 


(H) 


will'll f •» Hliii'o f » /*(/,//) wo coil dofliio 

Fi,(,r,n,S) til bo /'l.i',//,/N(.r,//)] iiiid rowilto tlio 

• 'l|lllitillll IIM 






it 

its 


/.Nt.i'./y) 


If (.!•.//) In In /’n: 

/•’,(.|',//,.S') “ I) (D) 

If mil 

IiimIiIo r no I'liii Miibo i'i|iiiiilull (III fur S In Ioi'Iiim 
I lf iiiid i. 'I'lio Miiliil inn In iiiiIi|Iio iim ii i'iiiimoi|IIi'Iii'o 
Ilf by put III'MOM (III mid 11), niid wo writo 


N * f/(.i',//,fl 
If (.r,v,i’) In in I . 'I'lii'ii 

.1 

ils - . |/(,i',V;*)i/r 
11.^ 

iiiid 

tdS) - /i[|/(.r,//,#)]. 

HiiIimIIiiiIIiik In oi|iinllnii (7) iiiid lilvldliiti: lliriiiiidi by 
dxdi/ilx (ib'OM 

if {.!',//,«) In In I'; 

l'\x,li,it) - It (Ml) 

If (.r,//,r) Im not In I'. 

If wo iiMMiinio (IIM Im iiMual in fiiim oalciiliitloiiM) that 
till' oi't'iii'M in till' iiinl 1 / illi'iadiiiii liiivo liido|iondonl 


(;()Nl''ll)KNTIAI. 
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THtS Hl>iK T<) AlHIjHAKT rHOiW llliiK’tQliPr.UHIVIS PIIOJiSCTll,l«i 


Cliiiiwiiiii iij)<trlliii(iou^ ni(<iu) uncM, w»’ get 
opecitiljafii fui'iitM (if oi|U)illriiiw (p) luui (10), 




If (r,p) U III f 




If (jf,u) In uni III mihI 

(’'(/lib*) •* 

If In III I'i 


-» (II) 


* tl (12) 

If (Ji//if) In IKiI ill I . 

MonI i'I'Iiiii'In timt liin i'(ll•«ll u Itli iliiiiiiigc i mIimiIii* 
tiniif'r fur |ii‘ii\ioil(,v liiwN liin i' iiiitilii viirliiiiN ii|i|irii\l> 



tImt the liurat Niirftten In it liomlNphwH (Miiitemtl itt the 
tin-get with iisIn of Nymmetry Hlnng the trajotstoi'y, or 
that till) hiirHt Niirfiti'o In a iIInIc eonteitnl on tlu) 
tfiijwfory and lying hi it plann at right nngloN to the 
trajectory. 

I Ini actual Nhittic of tin* hiicNt Niirfiicc for a given 
Nciisltlv'lly tS vviilijc|H<iiii greatly on tlioHUc niiii Nlmpe 
of the target, If It In iiNNiiineil that the antenna of the 
fiiKc iictN like It rinlhiting dipole, the hnrNt HiirfiieeN 
for It point target nIioiiIiI he Nyioinetric ithoiit the 
trajectory through the target and Nhonid liav’c ci’onn 
N cetloiiN ri>Nenihliiig the halhelreicN In Klgina« tIA. If 
tile target In Ntili fairly Niititil and reiiNoiiithlv smooth, 
the liiii'Nt NiirfiiecN will he partly Nyniinei. ;,-al with 
eroNN NcetioiiN more like thoNe of h'lgiire IlH; If the 
tiirget retleetN with entliely dltrereiit InleUNltleH 
from dilTereiit directI oiin, the hiii-Nt NiirfiieeN will he 
niiieh inorehi|iNhled iinIii ngiireitC, If the target In a 
large plane Niirtiiee, niicIi iih a hike or oeeiin (targetN 
eonimuiily iiNed In tcNtiiig NeiiNjtlvIty), the liiii’Nt 
NortaecN for a given angle lietweeii the triijeetory imd 
plane Niirfiiee will he |ihnieN parallel to the given 
plane Niirfiiee. (Hee |''|giire tlD.) 

1 he hulk ol the eonipiitiilloiiN that have hi'eii done 
nlth provlioiiy fiiseN wiin rarrliMl Ihroogh liefore any 
proxinniy fnaeN had heeo prodoeed, ho oioNt eonipii'* 
tatloiiN carried old hy the AMI* me rarrled out tor it 
Niogle hhi'Nt Niirfiire of Nimple type, The repnriN iIIh. 
eilNNeil in Heelloii ll.l.ri iir»> on exception lo tldN| 
leNlN with proximity loiieN hi alrhoriie riicketN were 
nvidhdile to the men wnrking on ilnit prnjeet (AMI* 
Htiidy at), 


0 ___— 
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l’'mi loi I). I'riwM m'clIiiKK iIiomikI) I'IiikI Ria-fiiccK, 

niHthinN hiNtend of nttempting to carry oot tliU 
Involved compntiitloii. The tiret iipproxhimtloii 
iiNNiimt'N thill nil fnm'H have exactly the Name NeiiNh 
th'lty A NO that nil nIii'IIn hni'Nt on ii Nhigle Niniiiee Hu, 
An we Nimll nIoiw in Meellon I |,!t,:t, ihlN itNNmnption 
redneeN the tlnnl eompntalloii of rink from evnln- 
allon of n triple Integral lo evaluation of a douhle 
integral. 

h miller approxiniHtioiiN are made iiy aNNoinlng 
Npeelnl Nimple NlinpCN for the liiii'Nf mninee. Two Hiteh 
iWNiniipMoiiN imed in two referenee repoilN urn 


t'liNTAcr I'h KI.N AND Hoi, in l*i(ii,ii(:»"rii.i';N 

The priihleni of emnpiitlng rlnh from Noihl prn- 
jeiiih'N, Niieii iiN iniieidne gmi ImlletN, and I’roni ex- 
ploNlve priijeetlleN with eoatnel fmieN In ii Nlm|illtlea- 
llon III the prohleni for proximity fimeN. In thlN eiiNe 
Hie projeetlle nniNl poNN thriiiigU Nome part of the 
liirget to he elTeetlve, The liiiiNt Niirfaee In then the 
Niirfio’e of the target tnriied toward the gun, and the 
diHitihniioii of IiMn In deterndneil hy the proimhle 
deiiNlty fiimihiii /|,r,)/) giving the dlNtrilaition of 
IriijeelorleN eiittiiig the f/,//) piaue, 

ii.'t.!! 'I'lm OiniillloiiNl Proimhtltty 

of IlMItIMffO 

The next prohleni to he dealt with In that of giving 
the link of damage from n hnrNt which oeeiirN at miy 
glvi'ii point In the nelghhorhood of Hie target in the 
Imileal Niimilhin under dlNeiiNNhm. Here we do not 


C'ONMDKNTIAh 



rma M4T»WI|AT|(?Af< C»r THK riHK CJOUffMOr- i'HfJIft.IRM 


iMutMltk'i' bow flip p|»*ll tfoiiiPN lo burwt «l Mint ijolnf j 
tlio proltlPin Ip! rIvph a iiobit .if 11111 - 1 , 1 , ,vlm» In px- 
|||•n(P(^ to haiJfM'ti If 111 ,, hIipII Iiiii-pN iIipi-p? All ivork 
wltli IIiIm jiriililom mi fui’ low roqiiln*.! riitlior Ntmtin 
impiiiiiptiiniM I,I bo iiiikI.i fi'oin 11 ninull iiiiioiinl of 
I'sppi'biipiiliil lnfonniill.iii, 

Wr* mn pliiipllfy mir fiinmilMM i*IIkIiII,v by louiMiiibiK 
•bat tbo tiU'Kot. Ih lit tlip oi'lglii O, laitiM' Wo oiiii oiixlly 
iicooiii.t fill- tbo Irlvbil off.H-t .if iiiovbiK tin* tiirKot to 
loiiitlior point, Wo pIihII iittonipt to fliol 11 fini.-tloii 
to ilomwlbo tbo philiiililllty tli.it 0 pIioII Inii-wt- 
biK Mt will .b•Hl|■o.v tbo i.ii-Kot i.t iIiooi-IkIii. W.- 
obiill oiill IIiIh Iniiotloii tbo rtihihtiniutl iH'ohDhilitu 0 / 
(linunffv. 

1 lio y.iliioK of pin,if,s) (lopoiid dh i.iin.y .•bi.niotor* 
IwIb'H ol tbo wlioll iiiol liii'Kol, Tbow fnotoi’i, m-o lb.* 
moIkIiI mill Mli.tpo.if tbo friiKiuoiiiN from tbo ImiikIIiik 
hIioII, tbo NpoodH loid dii'oi’lbtOM o|ib wblob tboy mv 
tbrowK off fi-iiiH tb,. boi-iil, tbo iiir .b-i.Mlty, tbo hIxo, 
p||((|M', mill oi'loiiliilbm of tbo liir«ol, tbo m-rm.Ko- 
iiii'Ml III tbo liH'Ki'l III I'libioriiliio pm-iM kiii-Ii iim pilots 
loiil fool liiiikH, ibo I'idooi'idillby of I bow* piirtH in 
tniKiooiiiH Ilf tbo kbiil tlonwii off fi-oiii tbo liiirni, tin* 
ppood Ilf Ibo liii'gol, mid lln diioolbiii lobulvo to tbo 
pIioII Iriijoi-loiy, 

It ubiiold Im* iiiiIoiI Iioi-o Ibiil iiiioiy of tbow* fiii'liirn 
mo Ikioii'oiI nr mipproMMod In iinwl oidoidotliiiiN of 
link, A oiiiiiniiiii lii'iiiid iiHNiiiiiptliiii b tbiil Ibo liirgot 
OIIII bo n proMoiilod by n Hplioro IiiiiikIok In Npnoo nt 
tbo pnliil of iiliii; iIiIh iiNNiioipIbni ioiimisoh nil offoot 
of Ibo Npooil lit ibo liirgol on ibo ooiiililbiiiid probii- 
blllly mill I'odoi'OH ibo offool« of tbo oiiiiiplox viilnor- 
iil'illly olimiiolorlwIloN of ibo liii-goi to ibo obolooiifu 
obiglo I'lirbililo, Ibo h|«o of Ibo Mpbi-ro, 

l''oi' ollbor mi Idoid or mi iiolnid liirgol, tbo llrut 
«lop ill oiiiiipiiliiiu /l(,l•,//,^^ in III doNorllio Ibo friig- 
iHoiiliilbm piillorii ol ibo nIioII iihoiI. TIiIk iloMorlpIbin 
Ik HliiiploHl III Ibo Npliorioid oiiiinliiiiilo kvhIoiii 
nIiowii In Kljpiro II wboro Ibo lino ^ » IMt" pnliilM 
liloiig Ibo hIioII iixIn liiwiird Ibo hiiko of Ibo hIioII. If 
»vo iioglool ymv Ilf Ibo pnijoollio mid iikkiiioo IIiiiI IIio 
hIioH piihitK iibing Ibo Iriijooliiry, iIiIk iniikoH Ibo 
lino m> Dll" poriiilol In Ibo i iisIk, 

Hoommo of Ibo nphi of tbo xboll mid IIm iisbil Mym- 
niolry wo i-iiii oNMiiino Ibiil Ibo niinilior of friiKnionlK 
of n glvoii inuHM mid xpooil tbrnwn mil by tbo linml 
will bn liidoponilont iif ibn liiiiglliido ihikIo 0 . It |k 
gniinriilly iwniiliioil tinit tbo offootlvoiioHN nf u llybiK 
Irngini'iit mind dopond mi IIk Kbnpo mid nniHK, mid nn 
tbo robilivo Hpnoil nf friiginotit mill tiirgnt 1,1 tbo 
liwtiint tlin frnKinoiit Hlrlkon, 


If tbo targflt KiMwl Im «niall omnigfi, It nmkos no 
groitt dlfforoiinn to tbo I'ffootlvononx nf n fongniont If 
tlio targot wpood li, noglofJtoil nntiroly mnj It is iw- 
siimod timt tbo tiirgol Is Ntiitlo,mry In Mpnoo iit tbo 
biMbint tbo sboll Imrsts. For bigb spood tiirgots tbo 
offootIvoiiOMM of (i friiginont, imrtloiilm'ly of 11 bwivy 
frnginont tbiit oiiii dii ibinnigo nt spondH of n fow 
biindri*d fis't |)or Ki»oond, Is Inrgoly dofjmidont on 
wbotlior It is gnlriK In ibn smno or tbo oppiwito 
d I root loll ns tbo tm-got, 

Nogloolbig Ibo liirgol spood gronlly slmpllflos ibo 
oiiloiibitbins of tbo ooiidilloiml probiiblllty boomiso 
it sbnplltloH tbo prnbloni of ilooblltig wblob friigiiiontN 
In oiiiint. Wbon liirgot spood is sorii, Ibo rolnllvn 
Npis'd of II friignionl rodiioos lo Its spood tbrongb Ibo 
nir; iis wllb loiiss mid sliiipo, iboio Is no roasoii to 
bollovo Ibiit tills spood viiHos wllb ibo InOgilinlo. 
Ib'iioo III oiiso iiirgol spood Is *oro, wo I'liii obonso 
friignionts for ooiisldoritlinii by orilorlii bivob'big 
woigbt mid H|i»s<d iiiid sidl soo tbiit tbo oxpooiod ills* 
tribiition Ilf iboso solootod fritgiiionis is Indopoirloiit 
of Ibo Inogiliiilo miglo ifi. 

In nmsi nl ibo work dniio boroinforo, ibo froginonts 
to booimiiloil bn VO boon solootod on mio of I wn biisos, 
first, by piilliiiK mi sorooiis lit I'liriniis dislniioos frniii 
n bursting sboll mid onniiting Ibo niinibor nf friig- 
inonis ibiil ponotriito ibo soii<ons, niid sooniid, by 
iissnnilng ibiit n fiiigniiiil iinist linvo n oorinbi 
ndnbinini kliiolb- onorg)’ to do ibiningo niid oniintbig 
nidy llmsofrngiiioills witb iit loiisl tliiit ilitioli onorgy, 
Wo Inno II oboloo nf sovornl slnilliir luotbnds nf 
dosorlbing Ibo pntlorii nf friigiiioiils frniii 11 sboll 
burst providing nidy tbiil it Is Indopondoiit of loiigb 
tndo, 

I 'I’bo Miigiilnr doiisily plr,^) nf friignionts nt miy 
point »llb onnrdliinlOK fr,0,^) Is tbo iiiimbor nf 
i'riiginonis por sniid milt miglo" piissiiig tbrniigb Ibo 
spboro nf rndbis r nbmit Ibo burst in n snndl roginii 
iibnnt Ibo lilrootinn doiintod by 
'I’lils migiilnr doiisHy n(r,^) Is wrillon wlilniiit 0 In 
sbnw Its dopondonoo on r mid ^ niono. Tn osibiinlo It 
for II glvoii piislllnii {r,0,|t), oniiiit Ibo friigiitonts 
going tbrniigb 11 glvon siiinli nron A mi tbo spboro of 
rinlliis r, nbmit miy point nt iiilltndo ^ mid divblo 
Ibis nnmbor of friignionts by tbo solid miglo ,l,'r» 
silbloiniod by tbo nron A. 

’J, 'riio nron doiislly of friigiiioiils Is Ibo miiubor nf 
dondly I’ritg inoiils por sipimo fimt ..f snrfiioo nt ills- 

* A niilt siiHd Miigto Is 11 iniMo roiinliliig niit frnin I bo iiiiKlii 
wlilrii mils nflf nil ih'i*ii nf I si)iiiii'i* unit on a spboro of riiiilns 
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I'mi MH 7A Tv|iti'iil ii'Kliiii fur iwIIhiiiIIuk iiiittui.ir 

•‘"'I" I’"'"'" iIk'II immc. 

I III! MH 711 . I tilin' for i'mIi'iiIhIIiik an.. 


lailfo r iiiul liHiliiild II |„ I',,,,,,,! fr,,,,, 

!«. Tltl. MMIIK IMIilllt. Ih ulllllllMMi lay .||vl(||l,« 

tim Hiiiici'M Ilf iiitlliiM r Iti'iniiiil IImi Imii'mI. intu „ hiiiiiiitir 
(If »(iihim, mii,v (if ivldtli 2 , 5 ", mill imiiiiiIIdk lint iiiiiii|ii<i- 
of fnigiiM'iilM |inH.M|iig lliniiigh miiili umi,), 'pi,,, 


In flirt riiniilicr (,f fmKuiwilN In tim umio omi. 
Iiilnlilg \fi (III f lirt Mj)li(<r(i nf miliiiN 
An flio fmgimaifN fly fiirf|„i|. (hr, hiii-Nf, thnv 
niv Nimvoil liy ulr i*(iNl»fmi(t(t mo flim, finvor of thorn oro 
ofToollvo; hoiioo ,jf„| (leH>r(.|K«t with |||. 

iMg r" If tho wolght, MiforMl, und l,i,,|||«tlo Nhi»|,n 
(IlNlriliiHion of fmgiiirtntM |m lri(|o|n,|„|„„t of ^ wo oiin 
lll■otlk p(r,if>) Into ,i [mMliiot of two fiostoi'N 

pO’iif') «" p(ip)q{f) (13) 

whoit- pi^,) ilolim.M 111 ,, migiiliii- rioimity of fi-,igi,ut|ilM 
'vlilol, 11 , VO onrirgy onoiigl, t,, ,|„ v,.,.y ,.|„h,. 

lo I lie lioi'Ni, mol iloNorllioM Hot (Ir'ot'r-uMrt In tlio 
iiioiiliorof rlvmlly fiiigoioiilN wlili (liNliiiioo r from iho 
liorNl, Hliiilho'ly wo ooiilil wrilr' 

n{r,i) m ii(^jfi(r) (Hj 

"Hit iho nmnlioi'otlVoKiooMlNln Iho xono ohoot 
w "llli oiioi’Ky oioiiigli III ilo iliiiiiiigo vory noor Iho 
lOiNl, mol fjir) Iho niioo< foiiolloii on in o<|oiiilon (l.'l), 
I'ho form f,{r) Im oo||oi| n.,, 
lO'NN III IrOgOlOlllN. 

\ orloiiN lyiioM of o.\|iorhio-olN hovo liooii porformoil 
•iiol iIiInoiikoIim' froKinoiilolloii imiloni mol logot 
ONlhooloN for Iho foll-olT low ,/(r). 

.. ■"''■'’'•iiN nilod olT in Niiomo for-i ,im 

Idtiood Ml voiioiiN diNimiooN from iho ImiNlliig nIioII 
Mild Iho loiiolior of frngiooolN |ii>iiolruling ouoli 

N. 1101 ro fool oroo In .. ’I’IiIn gIvoN inliioN of 

/>('•,lA) [or /((r,i^) ] lor Noi'orid iinrlloiilor voIiion of r 
Htol Ntiino vohioN of llowovor, Iho vnInoN of 
iioiNi ho oorrooloil in Nono< wny for iho fool Ihul Iho 
N toll In IholoNi iNiitroNl whilo ihoNholllii mi.v liiolh'ul 
Nliiiniloii hoN Nono< ooiiNldonihlo roimdnliig voloolly 
ohioh ii'odN lo ihrow iho friignioiilN In Iho moving 
loii'Ni iitillorn forwurd of iho hiii'Mi nooo hi whioh 
Ilo-y n|i|H.,ir In Iho nIiiIIo hiil'Nl iiiitloniM. 

If. HIioIIn or,. hoi'Nl In niooI piiN mol In Nniidhiig 
hoohIvoNi Iho IrngmoiilN nro Niflod out of iho niiiiiI 
uml Norlod h,v w.tlghl or hy iho IIiioiionn of ihi. Noroim 
lho>' nHi ilinmgh, TIiono IonIn uro lo ih'lorinino Ihn 
(||«irllmllon of \v,.|ghlN of iho I'rnginoiilN of Iho Nhi<ll 
"lid givo no hiforiniilloii ohool Iho mignhir frngniont 
liiillorn. 

■‘h VioioiiN |ihologrn|ihlo mid n"iiolriillon IonIn 
hiivo hi.|.|i iIovInoiI In inoriMiiro Iho N(«toihi iit whioh 
lingmoiilN nro ihrowii olT from Iho hni'HlIiig nIioII, 

1 hoNo nro iiNiinlly nIiiIIo IonIn mnl glv,t v„hioN In Iho 


1 - - .. Iff* HUM (IM til nni ii. irniii iiu} 

hiii-Ht, ffMBn.oiilN niM.v Nllll 1.0 hmikliiK (omn, On,, 

It,out, mIiow'n no (|,>(>r,.|t»,t in „(r,^) 
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iu>lghl«iiii«((iil Ilf 2,5(M) f|»H for lli«» liililiil fmKH>'*<>f 
voloolfy. 

I, li'liittK iiKiiinHl artiiiil itlnn'tift iiii tfio 
tiriilor I'liiiillUonH wliorn flio locution of the Imml cun 
InMlctcinilniHl, ThU Imlim to ilcicrntinc the rl•llltlnn 
between tnignlnr dciiHlty of fi'iiKinciitH iinii tlio con» 
(lltioinil firobnlilllly of clnninnc to nlrcrnff, 

In ici'ioH of the liiiKnliir friiKnicnt iiiittcrn It In not 
ililllcttit to 1‘Ntlnmtc tlii< cxpcctcil ninniicr of IiIIn on 
iin (ili'craft from itn hIkc ninl iliNtiuice from tlin linrNt, 
Itowever, till' iilrcnifl In m complex linnet anil friin- 
nicnl liltN oil piiriN of It loc only ii minor inilNoncc, 
not flit oily iliimimliiK. 'I'o piihn from the friiKinctit 
ilciiNity /i(r,i^) to the miniher of hih on ii inij^el prc" 
HiMitliiK the iircii ,1 towiiril the IiiiI'nI iit iliNtiincc r 
iiwiiy, we need only nnilll|ily the loiKolnr froKiiiciit 
ilcoNlly cii'iVfl by the noIIiI ioikIc ,1 Hiibtcndcd by 
the liiritet. If we nre InlereHled In the expected loiiii- 
ber of iliiinii(iiiifi Inin doe to flic fl'iiKliiciilN, ue con leic 
Ibe Himie foriiiidii priwided we iiNe for d not the 
iicliiid nrcii preNeiiled by the (iii'Ket, wIokh, tidl niii'- 
fiicoK, imd nil, bol only lliiil nren vidoeriible to the 

friiKineiiiN lieliiM: onciI in ... 'I'IiIn 

cooeepi of llie riihurnlili' iimi of the tiw'itet In, of 
coiiCNe, II llctioii bill ioi i'\jreiiiciy iiNefnI ooe in 
iiiiikiiiK ciinipiilidloiiN of the coiidllioiml pi'iibiditllly 
of dioniiKc. I'lNllniiileN of cidiieniiile nreii ore iiNindly' 
iirrb'ed III li.v compiiiiiiit experiinenlN of the typCN (1) 
lllld ( 1) JllNl I'eferi'cd In. 

I 111 III of the four lypeni t) to (t) iiii ve ll(•cll collected 
by II iniiidier of lll■l{lOli»l(ll Ioiim. A coiiNideridile body of 
diitii on friittineoliilloii ehio'io'lerlHlIcN of Arniy 
projeclIioN In coliecled in ii NClicN of 'rPIIH HcporlN ' 
A report of ,*teelioii T of It'^lll) cooliiiliN the iiionI 
cxhiiitNlb'c nIiiiIv exiiiiii of coiiilliiiiniil probiibilily 
lllld r idiieriilile nren derived by lent liriiiK okiiIiinI 
idrcrnfl on the mootid The Hi'IiImIi lime iiIno londe 
n niinilier of NliidicN of friiKiiieiilnllon chiiriielcrlNllcM 
of l|i 'll' own nIicIIn, 

Ifiicellic vnllicrnble nren .1 In found, the especicd 
iiiittiber of diiliiimlnK IiIIn on the Ini'Kcl id (r,f/>,^) In 
itlveii by I lie forimdn 


/n{r,^) 


.1 /i(r,^) 


'riie nexi problem 1« lo piiNN from the expected 
nimiber of dnmiiKinn; liltN on llie tio'Kcl lo the prolm* 
bllity of diimiiKc to the Ini'ttet, 'I'IiIn ilepcndN on how 
iiciii'ly the ncliiiil McidlerliiK of friinnientN from ii 


" Tnnlinlciil IiIvInIiiii, IIiiIIInIIcn Hecllnn, Olllne nf llie t'tilef 
of (n'diiimrii. 


nIiikIc biii’Nt coiiforniN to tho expccttnl piittnm for 
nIicHh of ItN type. It In Kcnei'HlIy iiNNumed thnt thin 
Ncnlfct'lnn of friimmciilN fedloWN the NO*cHllcd PoIhnoii 
law fwlilcli liiiH been oliNerved in idlicr problems of 
rnndom NfiitterliiH;), This law Implies iimt if k Is n 
whole number nnd in Is the expected number of hits 
on n nlveii tiirnet , I hen the prnhiddllty of KettlliK 
fXiivUif k hits Is 


TIoit In, the probiibilily of It, I, '2, U, ■' • , hits Is 

Ill'll' i/iV 

r'", no ", - .j, . 

Hence the probnbllily of uellliiK of /ci/n/ one hit Is 1 
miiniN liic probnbllily of KellliiK no liils, I lint Is 

/i(,r|//,i) «. I — c “i (I ft) 

where 01 •• »i(r,^) nlid l« the locnlioii of Ibe 

oriitln from the poiiil (.r,//,i) ill which the burst 
oeciirs, Home expcriioeobd JiinI lliciil loll of lids eijiiii- 
lion In jtiieo in n refereiice repoi'l," 

If we lire iolcrcNii'il only In the problem D of the 
iiilrodiictlon of tliidbiK the risk lo ii nIiikIc iiircnift 
id lie' poiiil of idiii, then /i(.r,//,r) mid /''(.r,//,j!) cini 
be coniblie'd to oblidii the probiibilily of dnniiiKe. 
To Nolvc |irob|eiii A, however, we iiiiinI biive the 
condllioiinl prolmbilily Ibid ii nIicII hiii'NlliiK id 
(,r,y,i) will 'icNli'oy n lni({cl id some point (i(,fi,c). 
I’hiN new probiibilily l« enslly coiiipiiled from wliiit 
we know idrendy, for niiwliis; bolli IiiiinI iilid Ini'nel 
by Ibe vector ( o, h, cl we nco Ibid Ibe iInIi lo ii 
liii'nel id (ii,/»,c) from n nIicII biii'sl id (. 1 ’,//,^ is pre- 
cIncIv the risk lo n Iiii'kcI id III,11,111 from n shell 
Iiiii'nI id l.r 0 , 1 / - /i,r c). Ibid In, Ihc risk is 
ci|md lo /n.r I/.// lt,t cl. 

It In to be remembered ibid In piinnIiih from mnn- 
ber of IiIIn lo nmnbcr of ciTcctii’c IiIIn, we Inellly 
iiNNiimeii tbid liie Millicridilc nren d did mil de¬ 
pend on (I, lllld liieIndeN the iiNsnmpIion tinit the 
speed of ibe Ini'Hel nnd Ibe nspecl fi'oin which il is 
viewed biiie no elTcel on the condllioiinl proiinbillly, 
No cnrefiil study of IIiIn Iiiin ever been conipicled, 
for conipiitidloinil dltliciilticN would be conslderiible. 
The elTecI of tni'Kct speed Iiiin been cniiNldcredi"' but 
liiimerieid rcNidts Inive never been piibllsbcd, 

ti,tt.ii TIh' i'roiitibiiil.v of ihiiiuiKe^ 
lo it Slnglo Alri'ritfi 

Once the proiinbie denslly of blii'sls nnd the con* 
illtioinil probnbllily of dniniiKC nre Kiven, tbe eiileii* 


fONKIDHNTlAb 


VIIM HI»K TO AlHOlUrr miM IIHJIM<XI‘l,OMlVM l^MOJMJmi.W 


ISO 


iiitiiii) of flit! liMk from mio itluif of ii nhi^lo nin'ritl'f In 
ft jclvon (ftofittiil Mlfiiiilioti t'nn iir oiilttiilnOHl liy niotuiN 
of H frlplo itifo«ml, [.i!f P(rt,htP) Imi Um> iirolmliility of 
(IfttnaKo fit H (firnot af (u,h,p) from otm nIioI IIi-inI tif () 
III tlio kIvoii fiu'duftl Hitiiailoii, To wof iip flm frlplo 
liitogi'ftl for lHit,b,c), riif (lot it|«ioio itniiimi O ittfo 
miinll liricloi liy iilimiw iiiirtillol lo fim (>oor<lliiftto 
plftlU'w, luitl <'oiiMl(t<<r liny mifli lirlrk «Ifli rt'iilor nf n 
piiliif iiiitl (mIhi'h of IriiKtIi iIjt, li//, nm| lU. 

Tlioii, from dll' tirllnidoii of .jtrolinlilt' ilriiMlfy of 
liiiittlft, dm lo'olmliilhy dint dir hIm'II will Imrrl In 


X 



f'liiriin M. ViiliitiH' I'li'iiM'iil ilnliiili. 


IIiIn I'OKioil l« If die mIioII Imii'mIk 

IIm'I’o, dll' iiiiilMililllly dint |i ivHI (IniniiKc di« 
liiili'l III (n./i.r) Ik /i(,r ~ n,// — h,t ~ v). ||l•tH'l• tiif 
jiroiiiiiillily tliiil till' Mill'll ivili iiin'Mi in tlilm Mtiiiiii 
ri'Kioii iiuil iliiiiiiiKo till' tiii'Ki't lit (ii,/»,(•) iM till' 
liroiliM'f 

/i(ii' 0,// - h,t — i')A'(.i'.//,r)(/,n///(/^, 

NiiiiiniliiK ii|i iivnr nil mih'Ii Minnii ri'aliniM, wo wo tlnil 
dll' rink /'(n.fi.r) I'lm ho t(ivi>ii iiy tlio trlpli' IntoKml 

l*Ut,b,v) '» ffl/Ki" ■* It)// ” /»i* i')/''(.i ,;/,<)i/,r(///(/i, 

‘-jJ (HU 


III fftfto dm t«r«|nf (lirt'rftff is iif dm point 0, wti 
hftviifi <« /j « fl » OiiiKltlmriwkfoi'Himlittiiftlromftia 



It Ih thl« liotl foriuiiift wliloh Inim lioon iimoiJ hy iiiiwt 
wrltoi'M tryliin to moIvo prohlom fl)) for llrno fo*oH; 
tim foriniilii for l‘{n,b,r) Im iiooiIoiI In moIvIiik prohlom 
(A) mill tlmroforo IntM upplloniloiiM tii proliloinN (Ii) 
mill (('), {Hoino illMi'iiMMioii of tlila Im conlftlnoij la 
Hi'i'tlon 11,/i.) 

I'or iiro.Nlinlty fiiiioM iiinl ii mIiikIii tiirni't at dm 

origin, tlio Inli'Knil Iiiin iiMinilly hooii roplin'oil hy a 

Miiiiplor ilonhio liiti'Krftl hy inaklaK dm uMHiiitipdna 

dint itll fimoN liuvo tIm miiiiio Moiniltlvlty, find Im, tliiit 

nil till' Niii'ilN iiiii'Mt on II mIiikIo Mitrl'iioo la front of tlio 

tai'Xot, 'I'liiit Miirfio'i' liKM nil oi)inidon of tlio form 

i ■> /(<r,i/), AMMinniiiii; lioli'iii'aiioiit (iaiiMMlitii orrorM In 

X mill;/ iliivi'tloiiM, till' prohiihlilty tlmt dm mIioH will 

piiMM throiiii;li M Miiiiill I'l'i'tioiKio of mIiIom t/x nail if// 

iiimiit (x,//) Im t 

' ' ,, |ff",.l' I KV*/). 

2trff|ff| 

If till' Mhi'li Im on till' triiji'i'tory through (x,//), timii 
I'itimr ii In loo fur iiwn.v from tim inrKot to liiirMt at 
all or It Im la tim ri'Klon /’ wliori'/tx,//) iMiloliimil anil 
till'Mill'll liiii'MtM at [x,//,/(x,//) )i Imni'o dm prolMiiillity 
tiiat a Mill'll on tim traJiH'iory iliroiinli (x,//) will 
iliilliMKO dll' liii'Kot at () Im/)(>,//;, f(x,//);i if (x,//) Im til 
I , anil Im Ki'i'o if not. Ili'imo tlio liak from traJi'i'torli'M 
piiMMiiin; ti)roiin:li dm miiiiiII ri'otaiiHli' Im 

/'i:.r.//sf(.r,//) > ..i/xt/// 

anil till' total rlMk to a tai'not at tim origin Im nivoii hy 

/'(tt.tl.tl) /(■!■,//) }' t.l'fl//. (tN) 

l‘{u,h,r) ooiiiil ho I'ointaili'il tiy a Mlniliar iii'iioomm. 

It Im Wortii whilo to mi'iiiloii that riak from Moilil 
pi'oJootili’M ami oonlaot-fimi'il I’.s|iIiim|vi' iiroJoi'tlioM 

•'»" ... froiti dll' fornnila flH) provliloil 

that propor Intorpri'tiitioii of tim varlmiM toriiiM Im 
mailo, I'or ooiilaot-fiuoil proJi'i llloM tim analogy Im 
I' sti’i'iiii'ly I'ioMo, 'I'iio lairMt Mni'fimo for oontai't>fiiimil 
proJi'i'tili'M Im till' Miii'fiii'o of till' tiii'gi't torimil townnl 
dm ni'gatlvi' i unIm, Tiio toriii /•[>,//,/(.r./dl Im a 
loimtliiii /i'(x,//) ili'ti'i'iiilimil hy llm rlMk from a IntiMt 
Ilf the givon Mimil at that imliit oii tlio Miirfai'ii of tim 
idroriift; tim riak Im tlmn glvoii hy i'i(iialloii (IM), 

« lili'li I'liii kImo Im ri'Wiitti'ii 

/'(tl,ll,lt) ^ JJ /»'{x,//)fi (III) 


CUNI-'IDI'INTIAI. 





HIMrOKIOAI< 


I8i 


If p'i^)V) l« »» *!>« prulHihllltv tliiit II 

givnii nifilH! priijwstllc- pnliifliiK thu nliTf-Hl’l i»n tlm 
Imjiwlory fli'tiirmliu'i! Iiy [t,y) will rJuinivKn tin* nlc- 
nriifti tlinii tliin wiiiu* t'liriinilii (•mi lu* umhI fur willi! 
prciji'i'tlliw, TIiIn hIhjwk tlwit tlii'ri* !h ii isliwn iiiiiildKy 



li«(\v('(>ii l|i« riKkH fniiii ('(iiilm'l.-fnii('(l miit pnisiiniiy- 
fiiKi'd iMMiJci'ltli'M; i|u> ilitTi'i’iM'ii'i* In lni'K<'ly n ilKTcr- 
ciu'C (if Ncalc, Till' ('iMilKct-riliii'il nIk'II imiy lie (•ITcc- 
(Ivi* If It iiiiHNCK lliniiiitlt llin lm'({(•|; ihi* |irii\liiilty* 
ftiK’d nIicII iniiy lie ('(Tci'llvt' If ll |iiihn(*h IIii'imikIi ii 
I' l’i'liiln tiii'Ki'i' I'l'Kiiin iii'iir lln* lui'Ki't. 

\V(i may mill’ (lull If a ('iiin|ailiilliiii nf l‘{ii,h,r) ur 
/'(I),(),()) Im iiiiida fi'iiiii (iiiK Ilf IhoMi fiii'iuiiliiM nil (In* 
iiNmiiiiidiiiii (hill all finmH ll|ll•rllll•, (Iikii, In (•niIiiiiiIh 
till* I'fTurl If k |i('i' ('(•III Ilf dll' fimcN failN In nfl(•l'all', 
ll In (inly ll('(•l•Nl(Ml'y In tail a fiiclnr (I - /i' 'l(H») In 
Ilia pi'iitiiitila dciiNlly nf Iiiii'nIh, HInac iIiIn |m a cnii- 
nIiiiiI fiialnr, II can la (■(•iii(i\('(l fcniii niidar (In* 
liilaKral nIkii In lliaHa aiiiialliiiiN fur rlHk nii iIii* link 
la anally cnri'aclad fnr (l|l(•r(lll||lly nf llta fiua, 

III ntiitlyliiK Ilia vminiiH fitriiiiiliia nf (Ida naallnii 
It la aniiii illaciivarad tiint Ilia liili'Ki'nla ami aaldiini 
ltd aviiliialail In any aliiipla fnini Init iiiiiat lia ('(hii- 
Itilli'd iiiiiiiarlanlly, Kdr any nivaii apaaiiil aaaa, llila 
avaliialliiii la nut tnn ditliaiilti luiwaviir, It liaaiiiiii'a 
axtraiiiitly tadiniia iitiil a)i|i(*iialva If l•nlllp||tnt|(lna 
niiiat Ita niiula for a Inrga iinmliar nf asminplaa, 

Till* liitagmta fnr Hak friiiii tiina anil iinmlinity 


fiuaa ttra (laiiwlly avnliintcHl hy aonvartliig thain to 
Uia aonrdlimta Hya((*ni with origin at Ilia 

aliall liiirat, 

11.4 IliMTORlCAI. KUMMAUV OF PKIN- 
f'.IPAI. HTlJlilKS OF RISK W AN 
AIHCKArr FROM A HHliT 

in (tila a<*atl(iii wa (laaarllin tin* apaalflit prohlama 
Htndlad III a(*rtaln rapnria an riak of ihunaga from 
lilKli-axpInalvc alialla and rnakala, itiillllia Ilia iia- 
aiiiniiliniia and Ilia nailin' nf Hu* raaiiliat and givn 
NOiiK* idaaa nf Ilia iiiatlinila iiaail, 

Hka'ilnii 11.4,1 i)i*alawllli twn Hritlali ri*pur(a; 
Sia'ilnii 11,1,2 (llaaiiaaaa OHHI) Hapnrt Nn, 7.HW,'*(li(* 
Uivd major aliiily of (Ida kind iiiiiiln In tlda I'laintry. 
Haatinii 11,1.ft la ilavnlad In atinlliar Mill'll allliiy 
alarlad annii aflarOSItl) 7liK liiit inildlaliaii yi'itra 
talar aa AMI* Nnia No, HI,'" Haallnii 11,4,4 daala 
wllli ilia laai lai'Ka aiinly nf link rIak) A,Mi’ llapiirt 
Nn. IKA, IH," Heal loll 11,1.5 illaaiiaai'a aniiia i)iiaMlinna 
nf clak In a liiiiiiliar frnni iilrlioriia niakat lira,* * 
Hoallnil 11,441 illaciiaaaa aiiiiia A.Mi’ ('('(iiirlM (if 
apia'liil aatiaala nf ilia link proldiun; fnr liiaianaa, nita 
aiiaii ri'linl'l iliaaiiaMi'a ilia t'l'olnilillily nf alioiillllK 
(Inwn a dlna'lly ii|)|ir(inaldiiK alrcnifi,* Otliar ra- 
finrlain (Idaaaallnii dani wKli I'oliilimlanil nf dllTaraiit 
giina mill (u'njaalllaa, iiaiially fnr illraally appriiin'lt* 
lag alrcnift 

'I’lia alllliiilaa wKli wliiali (liaaa rapnria ragarti 
lirntilaiii (D) vary widely baamiae nf Ilia (IKTaraiiai' In 
ilia a|i('al(la tirnldaiiia Hud ii'((i|lra(| aniiia alndy nf 
riak, ill Ilia Ural Hrlllali rapnrl,'* Hia aiiipliaala la nii 
Hia aniiiliiirianii of Hia alTacHvaiiaaa nf dllTaraiit tyiiaa 
nf AA alialla and of illlTaraiil almidarda nf acaiiraay 
III alinnlliig. A large |uirl nf Ilia rapnrl la iilan davnied 
In a full ilavalnpiiiaiil nf Ilia llianralli'iil liiatlinda 
iiaad III (III* alndy of riak. The aarniid Mrlllali ra(inrt'* 
la vllally I'niiaariiad wlHi (lie alTaal nf Hia dlalrlliil- 
llnii nf aliall liiirala nil Ilia priilnildllly nf ilaiiiilga olid 
iillaiiitda In gat a fnriniila fnr (tniak iitipriudliialn 
aalaiiliiHnii nf Ilia riak whan (ha |irnliidda deiialty nf 
liiirala la glvaii In a aallalii rnriii. OHIii) Ha|i(irt Nn. 
7!1Nla nniliily rniiai'riiad wlHi aninparlanii nf (he 
elTaallvanaaa nf lima iiiid prnxiliilly fiiwa fnr a given 
aliall In half a ilniiaii dllTaraiit laallaal altiiatlniia. 
AMI’ NnIa Nn, HIalan anliipiiraa Ilia riak fnr time 
itiiil prnsliiilly fiuaai a liiatlaid Nlliiallnii la lixail and 
till* empliaala la pla<'(*d iili the affeeta nf varlntinlta In 
Ilia friiginaiilatliin eliaraa((*rlatlaH nf the aliall, AMI’ 


tlONFiDICNTIAb 



THIS tllHIi TCI ^IHIMATT ►'lUIIM lilCSH4SXI'l,OfHVIS I'HO.IISCiTII-KfC 




Uopdft ISfl,IH" til wilvo imthli'iDH fA), 

(H)| luiil {(’) Ilf Hill liitniiliii'tliiii (Hi'i'lliiii 11,1) iiiiil 
tliWTfoiT kIv’i'h nil iiiipf'imliniilii Miiiiitlint nf pinlilnnin 

(A) nni! (!)) whii»ii cnii Iw tiiimpulwl fsii' itiHii.v ilif- 
I'l’i'ont liii'tli'itl HltiiiitliiiiMi 111 pai'lli'itliir, fui' iniiiiy 
illllfi*mit mtiKi'n unit nltltmli'M of thn Iiii'khI 


it.t.t Two Brit itch 


In IDM), till' Hritmli iti'vi'lopiMl ii iiii'lhuil '* i'ni' tin' 
I'oiiipiii'iNiiii Ilf till' I'lTiM'livi'iii'fiH of ilKTi'i’i'iil AA hIii'IIh 
illiili'r ViiryliiK iiHHiiiniitliiiiN uhinit tin' iii'i'iii'iii'y of 
till' AA liri'. 't'lii' iiiiillii'iiiiilli'iil iii'Kuiiii'iit Im, i'hhi'ii- 
lliilly, timl niitlliii'il In Si'i'llmi 11,It of tlih rliiipli'i' 
fill' tliiii'^fiiiCi'il nIii'IIk. 

't'lii' |il'oliiilili' iti'iiNlly of Iiim'hIn U iimhiiiiii'iI to Itn 
(inilHHiioi with I'i'i'iii'M linli'pi'iiili'iil In (In' lliii'i' I'lo 
oi'itliinli'illri'rlloiiK mill, nioi'i'iO i'r, It In iiwmiiiiii'iI I lint 
till' nlninliii'il ilmlnlioiiH ii| unit ng In llii' .r iiinl // 
lllri'l'llillln (iH'l'iinH till' I I'll Jl'l'l ill'.V) lll'l'I'lllllll, 'rili'O till' 
pi'iihnlili' ili'iinlly of hoi'nln inki'n llii> foiiii 




' li.i'I ,<< »,■ I «•«," 

(\ 'Jir >''l»((fg 


Till' friiuioi'iiliilliiii ilnlii I'Mliii' froiii ni's crnl miiiri'rn' 

I. ('oiiiiln Ilf till' iiiiinlii'i' Ilf ii'iiKiiii'iPn pi'iii'li'tillnK 
Wiiinli'll ni'i'i'i'iin plliri'il III itilfrl'i'lll illMliilii'i'n froiil tin' 
nlii'll liiirnt, 

'2. ('niiiiln Ilf till' liiiiiilii'l' Ilf ilInnIilliiK |i||n nil n 
llii'iilii'liii liniiilii'i' linntr III III!' iniiiii IViiKiin'iit koiii' 
of dll' nlii'll liiii'Hln, 

II. riiiililn Ilf iiiiliilii'l iiiiil wi'luhl illnli-iliiidiiii of 
fl'IiKlill'Oln fi'olii nlil'lln I'Spliii|i'i| III niilnliiilH liiH'lih'I'n, 

t''l‘li!li dll' lil'nl Niniri'i' It \Min pnnnllill' |o I'nlillliili' 
till' fi'iiuioi'iil di'imlly /i(i',^) III li'i'inn of tin'ilinliiiii'i' 
mill illi'i'rlloii Ilf dll' Ini'Ki'l fi'oin tin' nlii'll lly niiii' 
piirliiK (ll mill Cii II l'lll'l‘•'|^dll|| In'iwi'i'n fniitnn'Ol 
di'iinlly mill ilmiiiiui' to ii Mli'iilii'lin liiinilici' unn 
flllilnl fill' till' ly|M' Ilf nlii'll lint'll III lliin li'nl, l'‘riilii dtl 
liifiiriiiidliiii iin In till' fiill-iitT of dir oiiiiiIh'I' of ili'inlly 
friiKliii'liln \iilli illnlioiri' froiii dir nlirll U olitiilliril 
fill' II liiiilllii'i' of illlTi'ii'iil nlil'lln, 

Till' iii'llinl I'oiiipli'X liii'iirl In I'l'pliirril liy ii hypo- 
tlii'tli'iil Im'ttrl pi'i'Hi'iidiiK II viiliirriililr iiirii nf ItHt 
ni| ft fi'oin liny iltnimii'r or illiri'lioii, Tlir fi'iiKiiirii- 
till Ion pill tri ll linn lirrii ilrni'i llii'il liy illvlilliiK dir 
lii'inlnplii'i'r forwiinl of tlir Inii'nl Inin Hoiirn of 'J.A* 
wldlli mill kIvIum; tlir nninlirr nf fiiiKinriiln In riii'li 
icoiir wlili'li pi'iirli'iilr tlir 'i-ln. wnnilrii ni'rrrii nf trnl 
It) III dll'illnlmii'r in iinrntlon, Tim iniintirr of llirnr 
friiKiiicnlH I'Xpi'i'ti'il In nlillm it ilink of IIMI np ft iirra 
wiin I'oiitpntril an fnllnivn: If tlir I'niiti’i' of tlirillnk In 


at 0',^), tlm liink Itnrif ovni'liipn noinn of the 2.3* 
Biiiirn. In I'urli none illvlile the area of tlm pin t of the 
illnk III that isntm liy limurrii of the Koimaiul multiply 
hy tlm iiiinilier of IViiKineidn In that mine tn icet the 
rxpi'i'leil niinilirr nf liiln from that untie, Ailil the 
remiltn to get the expeetril niinihnr of liltn on the 
illnk fat till' rinine r iiiiil latltinle ^!, 

The I'oiiipiirlnnii of lentn (I) mid (3) miKgent'eil tliiit 
the Hleiihi'Ini hniiilier ri'i’i'lved one dainajtln)); lilt for 
rueli ni'veii ‘'llirontthn” (friimin’idw penelratlnK a 
ItH) ni) ft iirrii of wotidrii ni'rii'ii) at the name liditiide 
iind dinliinee from tlm Inirnt, lli'ilt'e die I'X- 

perti'd nniiilier of diiniHitlnii: lilln on an idreriifl at 
rmi>i;i' >' end lalllnde eim found from tlm ni'rrrii 
lenin end fiill-olT diila. Dli'i'rl eoniiln of dm nnnilmr 
of "diroiiuhn" were not aviillalili' for valnen of r 
Ui'i'iili’r Ihmi lAlt fl, no till'de)iriidi'ni'e of //ifr,^) on r 
for Im'aer r wim endiimli'd from die fiill-olT of veioeily 
of dll' friiKini'iiln IlyliiK Ihroimli die nir. 

t lime itili'itfri In ith'i'ii, I lie pi'oliiilillily of id leiinl one 
iliininaiiia hit in, from the I’olnnoii law, I — c 
where m »» ii/(i',^), \n iippemlK of thin report dln- 
eiinnen In noiim ilelidl I lie npplli'iililllly of I lie dolnnoii 
low In till' ni'idli'i'lliu of nlii'll friiKinenln; the I'vlili'liee 
then lixidiiilile lilted very W"!!, 

The inlem'iillon of ilie triple Inli'Krnl wim done 
iniinerleiilly In niirli n way dial the portion nf dm 
rink dim in eeriidii ri'Klniin iimiind the nimll I'liiild he 
found, ll wiin fniiiid, fnr eMnnt)le, lind under iiiniiy 
I'lreiininlmiei'n innre limn liiilf nf dm rink eiinien from 
Imrnln innre llinii IIH) fl fmm die Iih'ki'I. 

't'liin I'lii'ly reimi'l In fiinilmiienlid In I hr lirld; ll 
ronhillin ll rli'iir illneiinnioii nf dm iiinm ninl illlllriill Irn 
III iillrinpdliK hi lliid ihr rink fmin a nllinlr nlinl. 

A nrcniid Ml lUnli I'l'porl ili'ni'i'lhrn it nM'llind nf 
rninpildiiK Ihr pinhiihlllly nf diniliiltr wlirii llir 
prnhnhir drimlly nf Imrnln dnm nnl lini'r ihr nliiiplr 
Inrill 

^ ,, Ml' »i' I «* *1* 1 »* 

( v'^Ur iViffgim 


kIvi'Ii in i'i|iinllnii (3) hid fnlliiwn ihr iniil'r i^rlirnd 
rlllpnnldal < liiimnlmi law itlvrii in ritiiadniin (1) iiinl 
tfl) 1 llml In 
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( \/3)r)" 
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4 3/i(.r - n) (-/ - /j), (5) 


(■<)NI''II)KNT1AI. 



IIIKTONICAI. 


Q i>* iiiiy wntii'iil (|iiH(lr{iti(i fi»rm wIkiw' lin'ni wui'linw 
iiiid A’ Ih ('iiiiNi>u Kit tiinl. (ho liiloKi’id 
1 ) 1 ' ovor itii wj»!i(!(' In Dili*, M(i«(. of tlil« iKipoi' 

(Ii'iiIh \vl(,h t•l('(•llw'l)|'ll(ll)ill^), (liiit Im, « w ^ • Y « 0, 
My iimIiik cn'tiihi itpiii'ONiimidttiiN in (ho itiiioorh'iii 
i‘vuiimtii)ii Ilf (ho ti'ipio iiiti’Kmi fiii' iii'iilniliilKy nf 
liitiiiiiKc, It fillii'liiiii l»(X,i) in i|(<liiii<(| ill (I'i'iim iif I hi* 

ty|ii’ Ilf nhi'ii ilM'il, tilt' iiitltliili' Ilf dll' liiM'iil, iiiiii till* 
I'l'miiiiihiu; vi'iiii'lty of tin* Hiii'ii. 'I'hiii I'liiii'tiiiii In 
tiiiiiiiiiii'ii fur twii Niii'liN (UritlMii H 7 in. itnil I A in.) 
lit iiititiiiii* llt,tH)l) ft mill ronniinInK vi'ini'lty l,H50 

f(IN, 'i'wil l!|l|)l'll\illllltlllllN til /*((t|tl,tt) 1111' ItiVI'll ill 

Niii'li II fiiriii iliiil ilii'.v I'tiii III' i'iiiii|iiiti'il i|iili'kly 

fi'iiiii till' i'lii'tlli'li'iii.i Ilf ilii' i|iiiiiii'iiiii' fiii'iii 

'i'iii' Nlni|iii'Ni ii|i|ii'iiviiiiiitliin In 

/'(tt,tt,lli *. KIAKK 

will'll' 

(1)1) ) (• 

- ,, 

Mini II, ll, llllli I' nil' lllkl'll fl'iilll till kIvI'II |l•llyll•l|lllMl 
1/ A NiHiii'M ii.'il linin'iii'i'iiriiti'ii|i|iri!slnnitl(iii In 

/'(D.tl.tti « 

W ill'll' 

A.i ^ ^ ^^^l'll«''^„ f Hill^^f.,, 

Mini In nil iiukIi' ili'|n'inlliiK mi (In' liiii'i'llnn iif tlii' 
iiiiiiii fiimnii'iil xmii' nf tin' Inii'HiiiiK nIicII iiinl, lii'ini't 
lii'lii'iniiiiK nil till' lyin' nf nIicII ninl IIh n'liiiilninK 
M'lni'lty lit till' tilin' Ilf liiirnl. 'I'Iii'nk ii|i|iiii*iliiiiitlmiM 
nil' ri'iiNiMiiilii) itiinil IIH imiK iin Hm' Hlniniiii'ii ili't i^ 

IllillllN 1111' KH'lltl'l lllllll Ittll ft. 'i'llllll'N lltl' Kitl'tl fill' 
rnrri'i'tInn nf I lii'*!' ii|i|ini\liiiiiliniiM tn iitin'i' nilitinli'H 
iitiil ii'iiiiiliiiiiK \ I'lni'ltii'N, Nil II (jiili'k I'Nlliiinti' nf rlNk 
fill I'liiii'i nf till' tiMi nIii'Mn nniMlilt'ii'ii I'liii iin kIm'II 
in liny Ini'tii'iil Nlliiiitinii In wiiirii tin* tniiiiiilili' 
lii'iiNltv Ilf iniiNtN I'lin III' lii'Ni'i'liii'il ill till' fni'in nf 
I'lliMitinliN ( h llllli (7)), nitli (!'»/')■»>•■ It, 

Ii.t.it OSMh IlfiHirl >o. 7.111 

Tliin i'i'|i(ii't I'nnijiiiri'N llin I'lTi'i'lI m'MI'nn nf Ilini' 
llllli inn.'iiinily fimi'Nl'ni' IS'in y A-lin, ilS-i'iillln'i' Nlii’iiN, 
Hiiii'i' liii' ri'|ini'l wiiN iM'Itti'ii lii'fiiii' liny kiiintli'ilHii' 
WiiN iiviiiiiiiiin nf iii'liiiil Iiiii'nI niii'Iiii'i'n nf n |iiiiv;iiiiily 
filin', rnniliiitiitinliN wi'n* riiirii'il tliniiiKii Ini' Iwn 
typi'N Ilf Hiii'fin'i'H, iii<iniN|ilii<i'i> iiini liiNk, mill fnr u 
wliin viii'ii'ty Ilf Mi'iiHillvity intliw, 

Till* iiriiiiiiliin liniiNity Ilf iini'NlN fiir tiiin* fimi'H wiin 
iiNNiiliii'ii tn fiiiiiiw M H|iiii<ii)iiltil (ImiNNiiin hiw (iii|int’ 


liiiii (.1)) with Mtiuiihtril (InvIntlunN e-i luiil imi'iiNS 
llllli iiliiiig tin* (.i'jiji*t't.iii'y, IJnpi'nilniioo nf Ilin rlNk on 
nj llllli vf \MiN Ntiiiiii'il iU!!!i;i with tiiti liiipr.iHicni'n on 
film* I'lnii'iii'Ini'lNlli'H. The itnniiniliitiiniH for limn fiimw 
nil* iiiiiili* from Iin* fiirmiiliiM (l!) mid (17). Tim I'oni* 
iniintiiiiiN fur iirii.tiimity filisi'N wnrn minln I'niin tlm 
fiirniiilii (IN) wiMi it| «• tru, with (’ ii rlri'lf of riiillim 
hfi'i't, l'l•nll•l 1 lll lit ft mill wllli/(j',//) <• Vli® — .r** — /y” 
fur till' lii'iJiiN|iln'rli'iil liiirwl Hiirfimn of riiilhiii fc, mid 
/(.rp/) ■* —if. II t'liiiNliinl, fnr n dlHk iiiir«t mirfiii'i* of 
indiiiN /) i'i'iili'ri*(l ll fi'i't in front, of tin* liirgi't. 

Viii’iniiN tiilili'N kIvi'! 

I. I‘u tlm I'iNk frnii) ii linii<*fiiKi'ii nIii'II, in ti'i'iiiN of 
till' Ntiiinliirii ili'rl.'itliiiiN fr, mnl iiciiin.n mid iiiniiK 
dll' (riiji'i'tiiry, 

'1. I\, dll' riNk frnni ii |irn\ln)ity*fiiisi'd nIii'II witii 
lii>iiiiM|iiii'i'li'Mi Iiiii'nI Niirfiti'i', in ti'iniN Ilf dll'Mimidiirii 
di'vliitioii Di iii'riiHH dll' triiji'i'inry mnl nf dm liidiiiN 
Ilf l*ii' iii'niiN|;lii'ii‘. 

.'( /'», dll' rlNk frniii ii |irn\ii)il(y*fiiimil hIii'II witli 
n liUk liiii'Nt Niirfiii'i', ill li'riiiM nf dm Ntinnim'd i|i<vi> 
iitinii It, iii'niNN dm trnji'i'liir.i’, dm riiilliiH It of dm 
iliNk mill dm lilNtiini'i' ■/ froiii dm I'l'iiti'r of tlm iINk 
til dm tiii'Ki't. 

I. 'I'lm inivmiliiKi' iiiiIiin /’u /', mnl /'« in 
li'i'MiN nf llii'Ni' ii.iitinii'li'i'N 

ll tniiv III* nnli'ii lliiil fnr dm rmiKi' nf vidiii'M nf ir, 
iiNi'd in iIiIn ri'|ini'l, lim ilNkN fmni |iriiNlinily fiiin'M 
vmy ii(i|irii\lniiiii'ly Iiivi'I'ni'Iv wiili dm niiiiiiii' of n,, 
dm Nlmnlnrd lii'iiiiilnii tn'iUNN dm Iriiji'i'Iniy, Tliiil 
In III III' i'\|ii'('ti'.|, fnr tlm (irnsindty fiiim rlNk Imliiivi'N 
iiiiii'li llki' dll' I'iNk fniiii II Niiliil iirnji'i'liii'. Tlm dllTi'r> 
I'lmi' In in dll' nil'll liniiimii wiiii'ii n |irii\iniity-'liiimii 
Nimli iniiy |iiinn tinii Niili Im I'lTi'i'liii'. In lintli cmni'n 
dll'll' In II I'l'i'lnin mi'll nf tlm .r,// iiitiim Niii’ii dull ii 
Nimii nil ll Iriiji'i'lnry ihinnIiik liiriiiiKii ti kIvi'Ii |)ninl 
t.i',//) Ilf dint iiri'ii IniN ti I'l'iliiin |iriiliiiiillily nf lioiiiK 
ilmiiiiKi' I'or Niiiiii III l'llnlln'l•l'llXl'd iimji'i'dli'N, IIiIn 
nil'll In dll' ini'Ni'iilnl iirnii of fim (m'lti't l fnr liiiiiliiilty- 
filMi'il iirnJi'i'dii'N, IIiIn iiii'ii In dm |iii'Ni<nti'ii iiri'ii of 
dm Iiiii'nI Niii'fni'i'r l''iir iiirKi' v iiIiii'n nf it|, dm fiiimlloii 

„ ii miK'i 
•iirii? 

In ii|i|iritNiiiiiiti'iy i'!|iinl to 1 ('iinr^ over dm iiiirMf 
Niirfiii'c. HnliNtlliidiiK In I'liiintinn (IH) mid Inkinii; 
dm I'liiiNliiiit fin'lnr 1 (ilirii|) friini mnli'r dm Inli'- 
Ki'iil nIkii iciiyi'N nil liili'Ki'iii not lii'imndctif mi o\\ 
imiii'n dm rink In ii|i|iriiiinnili'iy iiroiiiii'dinnii tn 
I 'ir?, 

Hiinm Nlinly In iiIno iiniilo nf dm I'lTni't of iiilllinin 


t'ONFlDI'lNTIAl, 



TtiK y{» AiHf’itAri' FHow HinihKxiu.iiMivii pudjiurriifKM 



...... I.mv), 


iiH (ln'Mi> I'lukK, 'I'IiIm |nl'iilliii(llo;i Ik iimi>(| )u Hki) 
inlviiiiliiuc I'mIIm nl' |ini\l!i(il,v nvi'i' Hint' Ctiiii'K hi imil' 
II tltiDi'li illfTiM'i'lil IimIIi'mI kIIiimIIiiiim kin'cIIIoiI (ly 
mKIIimIc, kIimiI I'liiw, Mini llii- iMiiilml ('rioiK, 

Till' roHiillKol' iIiIkmIimIv Idilh'iilc liinl In llm l,v|ilnil 
IhcIIi'mI kIIiiiiIIiiiin i'iimkIiIimi'iI |irit\|tii||y i'uxi'k wmild 
Ulvc (cnin 'Jhj In Himok Him |u'iiliiilil|j|.v nf (Iiiimmkm 
ll'lllll lllMO fllKl'K, 'rill' CIIIIKC (|l VMI'llltllMI III ii'IiiIIm' 
I'lriTlIvi'iicKK Ik iIiim In I lin viiiiiilliuiK In mIiiiIiik i'Iimim, 
IsMIllllIl', 1111(1 k||||||(< dl' IiIM'nI Klll'h|('(> III K|l|ll' Ilf till' 
lllll'IM'llilllllliK III l|||< IMMIliniliilllin, IIiIh |'|i|iii|'| hull- 

nilixl Hull If |ll•(l\lli(|l,v Iiiki-k cihiIiI I.. |.i 

(Illi'mlc Mil'll liiilf Ilf llilCM.Inili-lliK I.r Him Hiiim, Himii 
liriiMliiilly liixMK miiilil Im iiiMMKiitiilily iihmm Mlfi'M- 

Hvk Hutu Hiiim fiinMK, TIiIk |l^•l|lMHllll Iimk 1 .. Imm'iim 

mil liy I'liliiliiil ('mmiii'iIk, Till' ri'KiillM nf Him iimnI 
H'liily "'i(Ikiimiii|iIii(k|! 1 ii Him kiiiiim miiiimIiikIiiii iiIHhiiiuIi 
Him Ioi'iiiuI Hiinl i'm|i(iiI ivuk mil ImkiimiI nnill Iiuik iiHmi' 
lUlMlIllllly flllMH llllll Ill'MIl III mIiIm IlKM. 

One Ki'MlIiin Ilf Him iniiiirf Miiiii|iiiriiK Him viirliHliili 
Ilf MffiH'HvMiiMKK Ilf kIimIIh Ilf illlTcri'iil mmIxIiIk, AiiiiIIimi' 
wMMliiiii iIIhmiikwik Him i|M|iiiiii||inMM nf Hm iiITmmIIvmiimkk 
'III Him WMiglif iIInIHIiiiHiiii nf fi'iiKiimiiiK fn,„i Him 
hiil'Kl, TIiIk hiiM IlN MfTMMf (III HiM i'hIm Ilf, wIiImIi Him 


friiKiiiMlilK liiKM H|iMMil IIK llii'y lly finm Him Iiiii'kI ninl 
nil Himk|imihI ii IViimiiimiiI iiiiihI imImIii in liii vm miiiiiikIi 
I' liMixv III (In iliiiiniKM ivliMli ll MlilkcK Him Imi'«mI, 

III liiiHi HiIk mill Him ihmmi'iIIiih I'Mpni'i Him IiiI'kmI Ik 
IIkkiiiiimiI In |,M HIvIiImiI liiln HiI'mm |iii|’Ih nf ilifTi'mif 
\'|||||m|'iiIi|||Hmk hIimkm iiiiiIk him IiiImiiiImiI In miiitm- 
K|iiiii(| In |i||n| llllll liniiiliiii'illi'r, fiml KyNli'iii, mill 
iiinlni). Till' Imiiii Him iiiiiiiIimi- nf fi'iiniiiMiilK 

i'ITmmHm' iikiiIiikI HiIk viiIiimi’iiIiIm iiri'i, In illm'lliiii ^ 
llllll iIIkImiimm / , Ik Mniii|iiiiMi| finin hvn kmj'Ik nf ilnin; 
IIihI, Him Iiiiunliir friiuniMiiliillnii iuiHmi'ii ni Him nIimII 
iiiiili'r iIlKMiiKhlnfi ivIiImIi hIn i'k Him iiiiiiiliMr nf fnijj- 
iiimiiIk III Mill'll miiiM III Him Iiiii'kI IlKi-lf, nml, kmi'iiIIiI, 
Hiiinl pit ImkIk glvIiiK Him niiliiliMr nf fi'iiKiiiMiilK nf 
(th I'll wmIkIiI Hil'nwii niT liy Him Iiiii'kI, AkmIiiiiIiik HiiiI, 
Him ivmIkIiI iniltMiii nf fniKiiiMiilK Ik Him kiiiiim In nil 
umiMK, Him miihiIimi' nf riiiKiiiMiiiK kIIII mITmi'IIvm nl iIIk- 
ImiMM /■ Ik I'liiiiinilMil fi'iiiii Him Inn fnr ri'liii'ilitHnii nf 
fi'iiKiiiMiilK liy iilr fi'li'Hiili mill frniii Him Miiorny iimmiImiI 
In liM mITmmHvm will'll Him l|ll■H;Ml Ik Klriii'k. 

ii.f.;i AMI* IViiiti Mo, 19 

Thin I'M||.||'|,|« like (IMHI) 7!iH, iI.imk iini Inkc iti- 
III MdtiMlilt mHiiii Him fiiiiMHiiiiliiK MlmmMtMHMllMK nf 


I’ONI'IDI'INTIAI, 
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}>i*((xlinlty HhIiIi tMimpurii ilinn iinil 

jii'tixlnilly fimiw, I ml, In tlin Intni' dim, iv piirlU'iilar 
tiu'lli'iil ulliiiitldii Ih HjH'nlllf'd tinil H wtiuly miidp of 
ilm dt'|H'iidi'ii('(! df diimani' |(i’dl(iil»IIIMf'« on llm fdl- 
Idwlnii fmuuii'iilidloti (diiirii<'lPi*lMUi'«i (I) uiiKiiliir 
dlsii'liiiiildii df fmgini'Ml imUorn, (2) idtiil iiiimlifr of 
fi-HKiiunilM, (:i) till' fidl-dJT law fdi' t'fftM'livi'iioHK, itnd 
(4) till' wt'lKid dlfiliiliiilldii Ilf fi'iinmi'idK, Tim lii- 
V('?!ll( 5 iitldn cdiiipiii'cfi lliim fuit'H, proxlniliy Iiibi'H 
with lH’mlH|(lii'i*li'id Iiiii'hI Hiiii'iu'i'M, niid ttidxliiilly 
fiini'H wllli (IIhU Ihii'hI Hiiii'id'i’*, Hill'll liiirnt mirfiii'i’M 
iii'c m'dnidm'd im l(,V|idllti>(l('iv!, liiil Urn iimlliddn do- 
V('ld|M'd id'c df widi' ii|i|illi'idtilll,v. 

I'di’ I'lM'li ftissc lyin', liiilivldiiid idiuulur mum I'dii- 
ti’lliiilldiiM Id llm Idlid |(l■dll(dllllly df 111 IciiKt diM« 
diiimiKliit; fi'iiKiimiil lill iiri' iiiiidym'd, The udiien lire 
iiieiiMiii'eil III leriiiK of liillliide reliillve to llie ei|iiii* 
Idi'iiil iiliilie df llie Mill'll. I )lie nf the |ii'ldi'l|iid leMiillM In 
(he develd|iiiieiil of d|illmidii friiKiiieiiliilldii |iiilieriiH 
fdi' eiieli lyin' 'if fnise iiiid lui' \’iii'lini« nlveii Inliil 
liilidliei'M df fi'iiHiie'iilM, ill llie eiiMe iil ii lime lime, fill' 
exiiiii|ile, llie d|illdii|iii |nillerii ediieeiilriileM iiinMt 
df I he fi'iitfiiieiilM In fdi'w iird xiiiii'm, ihe lieiivli'Mt eim- 
eeiili'iilldii lielim mIikiiI 5" In 15" id'l iif llie mIii'II iidw, 
Hiieli (tiilleniM nre uiiiidileiilly |idiii'iiyi>d in l'’lKiiri< 
1(1 (lde..lleid with l■’lKlll•e M 'if AMI’ Nnle !»>. 1‘di' 
the hy|idlhelleid Ihii'mI miii'Iim'i'm I'liiiMideieil, d|illiiiiiin 
friiitiiieiiliilldii imlleiiiM nlve lieiivh'i' l•dll('edll'll(ldlm 
df fi'iiKim’iil" furl her Iniek fimu the ikimi', In ii milliner 
de|ieiideiil ini llie Inlid iiiiiiilier df friiKiimiilM iiinl 
(eM|iei'lidly f"r iIIhIim) ini llm tllnmeler nf Ihe IhiimI 
mii'fiiee. 

I'di' 11 lhiie-fidi!ed mIii'II, elTeclIveiieMM In reveiiled In 
lie iinire MeiiMlllve In hieri'iiMi'M In Ihe liilid welitlii 
df ihe Mill'll (nidi'e friiniiii'nlM In eiieli mcIkIiI eliiMM) 
ihiili I'di' iii'dxlnilly-fiim'il mIicIIm. i In Ihe nllier liiiini, 

II nidi'e ('dliMl'Ieriilile ^ldll i" hidlenletl Inr |ir'ishiilly 
fiineH, nil her I him lime fimcM, frnni liii'renMi'M hi llm 
liiieneMM nf friinineiiliilhili, when the Idliil vm'IkIiI nf 
llm mIii'II Im held Used. 

it.t.t AIMI* Min.IK 

TIiIm reiinrl " Im |irhiiiirily eiiiieeriieil ivllh the 
Inruer Mi'ide |irdlileiiiM (iirnlili'niM (It) iiinl ((') nf (Im 
InIriMhielldli) df link rUk imd Iherel'nre letinlreM miiIii- 
IliiiiM fur iii'dlileniM (A) niid (D) fur ii liii'Ke mnnimr nf 
vidili'M df the mIiiiiI rinine imd eleviilhiii, TIiIm Im llm 
Ili'Ml reimrt mu fiii' nmiilhiiieil In wlileh liii’Ke IiIhmi'm In 
Ihe illMlierMidii nf mIiiiIm Imd In he ediiMhlereil. In llinl- 
liiK the rink In n Inrwe grinili nf idreriifl fi'iilil it mIiikIi' 


Hliiit It !m uhvioiiMly linpimMlhln k» tiMMumw that every 
iilrei'iift Im nt the |Mihit nf iilm; It Im neeiiMMttl'y to he 
nhle til eMtImiile the rlMk to eneh iilrenift nf the 
fiirnmtldii when the liiii'Mt dlMti'llintlnii Im enntered til 
Moine (liven tuiliit (Miiy (he lend idreridt nf the 
fiii'iimtidii). 

HInee tlilM ri'iidrl In eiitmerned with iii’dldeniN (A), 
(.11), niiil ((*) iiM well ii« pmlilem (D), Monm ntlmr 
MlmplillenlhitiM Imd In Im timde to mnke It |ii)MM|ldo to 
(like iii'i'iimd of the elTeetM nf nil the new vnrhihleM 
Hill'll iiM mIiiiiI riinne, nllllmle, iind Ihe hieiilhm of the 
(iii'Ki't reliillve tii (he pnllit nf idm, All ediilpiltiilldliM 
nre fur lime fiiKeM, The Inriiel (iim In referenee 14) Im 

11 Mphere, A (h'llliniiM MiieSi ..it piiltem Im ilMed 

In whleli nil (he friiKinenlM ini' tiMMiitimd tn lly nlT In 
dim Miiiln friiKinenl «dim nf widlh 21)*; It Im iiMMinimd 
(hill in Ihiil Kdiie the friiKiimiil deiiMlIy Im emiMtimt. 
lienee fur iiny viiIiii'm nf (he illMperMhin pnrnnmIerM 
Mtiidled In Ihe pii‘i'e(lln(( re|inr(M, (he Mdhilinn nf 
priitilelii (I)) (tiveii iheMe fur iielinil Mliell pidteritM 
will he iieire rellidile lliiiit the Mdlntlnn nlveii In AMI’ 
IHA.IH, Dll llm III her hiiiid, iimm nf llm dllmr repnriM 
nlve liny hifdrniiilhni iihdiil prnhlem (A). The inellind 
df l•dnlpnlltlldd fur lliU repnrl iiMMinneM ihiit llm 
pi'dliiihle deiiMlly nf hni'MlM Im Mphei'dlihd (inilMMhm 
(eitinttldii CD), inil dm luiiKiillmleM of (he Btiindnrd 
ilevInlldiiM ff, iiml <»» imriiMM imd iiImiik llm Irnjeeldry 
lire liikeii idtieh hir({er Ihini In nny of llm prei'eilhiK 
mIimIIi'm Mild lire iiMMiinieil I" he lielerinlned hy Ihe 
(fnlnre) Mlidil rniiHe frdiii Ihe (din Id llm lid'({et, Hnnm 
iii'i'diinl df reiiiidninit vehielty nf llm mIii'II Im iiImii 
I nki'ii IIM Im llm hilhmime "f nllllmle nil nil' ri'MlMliinee, 

■ nil die I'diiipnliillniiM do iinl iiMMiniie nny di'peiideiiee 
df />'(,r,//,i) dll dm hel((hl nr Mpeed nf llm Im'ltel iidl' 
liny ilepenileime df nii dii' imiddn nf Ihe Inr- 

(d'l, 

HIni'i' llilx i'hii|iler |m heliin prepiired hy the inilhdr 
df A,Ml’ isri lll. ii iii'i'il duly I"' nmiilldimd thiil Ihe 
whdie iillllinh' nf IIiIm eliiipler Imim heen hdliieneed 
liy llm Mdi'k ildiie iiinl Infiii'inidldii Kitihered dni'lnii; 
dm pr''(inrnddn of Ihni repnrl. Il will he relerred In 
iiKidn III I'dinii'elldn wllh dm dlMi'iiMMldii (Heelhm 
11.5) df iipiilh'iid'iiiM df pi'dhleniM (A) iiml (l)) In dm 
Ki'imrid prehlenm (M) liml ((') wlileh iirenf imire nh- 
vldiiM liiiiiK'dlnie I'diieerii iiiiin iilr furi'e. Il ntiiy only 

he mil I'd diiil nil llmeiinipnlnlldnMenri'leildid forthlM 
repnrl nil priihleiii (A) Indlenie Hull for Hum fniieM 
iiiid for ini'ite vnhieM nf a\ imd /'(n,6,i') enn he 
ittipi'iixlinided hy nn expri'MMlnn very Mlnillnr In dint 
ilefinlnK I'Heepi lliid llm eeider Im Mhifted 

fiirwiird IIml die hil end illMpei'Mldii InereiiMi'd, 'I'he 


(()NI'’IDKN'MA1. 
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fwwfti'il ililft) Id (ini’, (if (utiirw*, III thi* fiirwiinl 
of tlio lVii«in«'iilK iVdin tlip biiriif ; flid iiicmiwi In 
lulnml lilniMirwIdii in ciuiwhI l»y Uin (vltlit hIiIc N|)m,v. 
Tlmf Id fd duy, If IHIIhwh Mmi H|ilii>rdl(liil 

{|(di»<dlin» Ihw 

F(r,y,t} - + 

Ilii'i) dini li« iiiiiii'dKiiimti'il liy ii Inmnila iif 

I III' fdi’in 

l‘()l,h,v) " + (I'l'(•I* (i'-ftii' WI 

wlii'i'c Cii mill d ini' ili'lcriiiliidil liy I he i*Im>II iukI lid 
ri'iiiiilnliiK vcliK'lly iih well iim Im'Imk lnllni>iM*i'il by 

O) mill itn, 

Tiiblc I dlidWd llic viirliilidiid iif lii'cin'm’y nf lli'c 
willi dliiiit miiKc iiddiiininl in AMI* INA.IK iidliiK 



t•'llll nil II Niiiiiiittriiiiti xliuHiiiK iIm' ri’liilliiii><lil|i 
Mllllnl' HHI'Vll'ii I'iillill'|iili> In-la I'l'M I'll, I hr link In n 
nliiitir iiIii'IhI'I III itir |iiillil nl iilliil />. IIik nliiiil liiliKn 
fl'iilli Klin In llliri'iil'l j mill II, llir illlllilili' nf llir iiln riifl. 
NniiinKi’ii|ili viillit fill' It £ II It mill II Ill'll nii'iiniiniil 
III llinilnidliln Ilf vmitn. 'I'n limi ||||| liiininKI'll|ili Illy li 
nli'iilKliInnlKii fmin II nil llir li'ri-liiilnl nriilr In It nii 
llir liKlidlimni nriilr; rrml /'u nii llir rrnliiil nnilr, 

llicdii iiMdiitn|)tidiid, Killin' II dliiiwd II iiimidKiii|iii 
(i'(>|)rdi|ilim<l fiiiiii KIkiiI'ii Hn nf tliiil i'(<|iiiii) kIvIiik 
K ill iii|iitl(iiidlii|i linisviH'ii /'ll Mill I'Idk Id a hIiikIh 
iiiiiiraft III ilia imliil of iiliiii II tlia alllliiila nf Ilia 


point III aim, mid II ilia slmii liingu to tha point of 
aim, 

'I'dHiiKt I, Himiilaril ilrvlaUoini itluiiK Ihn Imjwhiry 
noil »i "■ #ii iMii'iwi Hill Iridciilory in* fiiiimioiw of nlniit 
miiKi* II iniilci' "Hni'vlim (Jiinillllnan" itwniiainl In AMP 
lli>|mrt INiVIII. 
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il.t.A /\irlM»riu* Hofkol Firt* 

In llild dliiily III' llio I'Idk III a biimboi' fi'niii iin alr- 
linnai I'lmkcl lirnil fi'iini iidlcni ll wild i'X|hh'I('iI lliat 
Ilia I'linlI'll! ni'i'iii'd wniilil bo diaiill i iidiiKli llail iinidl, 
Ilf llio I'Idk wiiiilil ninio frnin I'liidii lini'did, bni'dtd dii 
I'iiido llinl llio dlxo null dlia|io nf llio iin'Kot aiiiilil lin 
li!i|iiirliiiil. Iloni'o llio I'liiiillllniiiil jii'iibiibillly and 
l•nnl|ll|lo<l liir an iioiiiiil iili'oiiill (Uoiiinni .lioNH) 
rallioi' tliini I'lir a d|ilior|oiil lin'Kol. 

'I'lio I'liokol id iiddinnoil III Inivo a iiiiixiiiilly fn»o| 
llio whiilo dimly U liii'noly iiiiilivnloil by i|nodtliiiM of 
fiixoili'dlun. 'i'liin dimly id innro fiiilniiiilo ilimi IIHKD 
7!fNaiiil AMI* Nolo IP, In lliiil niinio firliiK IokI iliila 
woi'o iivalliililo Ini' llio iiriisliiiily fnxo TA nf llio I • 

In. iilrbiii'iio I'lioki'l. 

'I'lio loi'lililiino Ilf I'aloiiliilinn nf llio oiiiiilllldiiiil 
la'iiliiiblllly I'liiii'liiiii Id kIvoii In llio fli'di " of a dorlod 
Ilf ii')iiii'ld nil llio dimly, 'riio biiiiiboi' id ilivliloil Inin 
Moollniid anil ini' oiii'li doollmi llio viiliioi'iiblo iil'oa Id 
odllmiiloib |''ni' a kIvoii |ini il nl' Imidl, oiini|ailiillnnd 
fi'diii llio fi'iiKiaoiil laillorn of llio I'liokot kIvo tlm 
oxpoi'loil iiiniilior nf liitd ini oiii'li of llm i'liiiii'riiblo 
IMii'ld 'rakliiK iioi'innil nf llio dlilolilinu; nf niio pari 
by iinnllior (frinii iIiokIvoii |iii|iiI nf lini'dl) flin liilal 
ospooloil nninboi 'm nf iloinlly lilld oini bo finiml. Tlio 
01111111111111111 in'iilialilllly Id liikoii In lie I — o In ||in 
iidiial any, 'I'lild i'o|i(ii'l iildii oiilonliilod llio oii'iii'd In 
Iim odinlllliinal |iriibablllly tiiiil annid iirlmi If Ibn 
ai'lnal Iiii'koI ailli lid donlloii'd vulnorablo |aii'l>d woi’o 
ii'|ilaood by a dplioi'o of llio ditiiio pi'odontod aroa at 
llio I'onloi' nf I ho aolnal liii'Kot, 

'ridilo 'i, ropi'iMlnood fi'iiiii Tablo I nf tliid roport," 
dliiiWd I hid iiiiiidiiliiinil pliiliabillty. 
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I'wixiMill.v-f-iWHl fit-nil 

■lll■^^IStHl^■ij|,jM.li wiil.,iM,n.l3il (j|i,ii).| iMMitwt) mtKl.tnn t.iiij iwitiiii.tl hiiiiIiIk (ii N.lim, t,, Ihw, mu mii« 

w-. _ i miwwi wi i im i Wii ii nm 


Dlilininn, (/) fit ftini,, fciMi, ln|| of 
iilt‘|lllittii IttitfiNiti'nil lomtl-il |iimi< 


I'llllMlIltllty tllHt lillflil. Ut IlKtlfllllMl iHlIltl, will (M'llVMIlt 
I'I'Hifll III llllWi If illl(Mi(<l, |i|||'|0|M>lti|', (/j) III filOf, |m 
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’I'Ik* •‘llll(lll|l•llul Iii'iiliiililllly Ih iinoiI III u tu'i'iitiil 
ri'piil'l < III lliiil ilio lociilliiii Ilf iliiii niiH'iii'o uIiIiIi 
' viiiilil xlvi' Him Kn-iili-i-il |ii‘iiliiili||jiy of iIuiiimki. |f !l 
wiM'c liiiMililo llllll•lllKll II fimo uHli iloii |„„.^| uiiH'iii'o, 
I'I'liHi IIiIn iiiiili'i'litl tiiiil li'oiii ri'i'orilii of iii'liiiii I'iiko 
| ll•|'fll|'llllllll'l', III U lllll'll l'l•|IO|'| * till' |‘iM|< III ||||< lionilii'i' 
friiiii II riii'ki'l lli'i'il from iinii'i-ii wuh I'liiufiiiiiiil in 
l^'l•nl« of llio lll'l■lll'|ll•y of iilm of ilio fiii'ki-l, 

ii.i.ri CoiiipiiriHoii or nin'«>n*iit 
l*roJ«>i'lil«*M 

AMI’ Hliiily 'J7 i'iiiii|iiii‘i>N I ho olfoi-lhonoNH of A-lii, 
lilitli-oNiilonh 0 kIioII, fl-lii, n|iI'ii|iiioI (IioIIi wllh ilmo 
liiKi'H), 111-111111 mill 'ill iiiiii III-: (holli wlih foiiliiol 
fiiisoK), 'I'lio i<oiii|iiiliii|iiiiM wllli Ilmo fiixoM iii-o iiiiiilo 
III miil'o III- loHM Ilio Uiiy iloui'i'llioil III Hoi'lliiii ||,!|, 
Iml Ilio oilii'i' lypou Ilf fiixou iiHo moilllloil iii-iioimIiiion 
ii|i|il'ii|il'liilo III iIikIi- pilioll ly|ioii,"f 
A nlil'iiiillol nlii'll iioH million Imi ||ko ii IlyliiH kIiiiI- 
Killij ivlioii Ilio liiito iloliiliiiloN I ho mIioII, h milillioi- of 
w|ihorloiil IiiiIIh m-o iiiimIioiI mil of I ho nholl oimo nml 
Imvol fiii'wiu'il III Iho I mill I ho mIioII wim IhIIioivIiik. 
MiinI. Ilf I Ill'll' u|iooi| oiiiiiou frniii t ho I'oiiiiiIiiIiik vo- 
lui'lly Ilf Hill hIioII Imf ilioro Im mimo hi'iiIIiiHi.jj, 
HIiiiki Iho ImllN iii-o ii kiuiiI ImlllMth' nhiiiio iiinl onm- 
pumllvoly liKHvy, Hio.v I'uliihi llioh' I'lTooflvmiiiMK id 
iiiiihIi gi'fitlor illMtiMii'oN fi'iim llio Iiiii'nI flnui i|o iiumI 


Ilf Iho jiiKKoil fnmmoiiln fi-oiii llio Iiiii-nI of ii IiIkIi- 
I'xpiiiHivo nIioII. Tho ooinlllliiiiiil pi'iiluihlllly fimolhiii 
Ini' II Mlil'iipliol Mill'll Ih koi'ii oM'opI in ii imn'ow oollo 
liif II poi-lIII-O A* III' Hii) iiliiiiil Iho iiiiNO of llio hIioII. 
Thin iiiiikoH Iho I'oiiipnliiijiiii for u Hlirupliol hIioII 
Hliiiplor ihiiii for 11 IiIkIi-o.vpIiihIi-o nIioH wlioro nnmi. 
Ilf Iho I'i-iikiiioiiIh i'oiiio mil. hi ii hIiIo Hpriiy Nmiiowliiit 
liinviiril Ilf llio hIioII oi|miior, 

Till' I'linipiiliilloiiM for I'oiiliiol-fiiiioil pniJoi'llloH urn 
Hhitplllloil frmii ihiiHo of pro^lllllly I'iihoh iih ho i||h- 
I'liHHoil IIOIII- Iho oitil Ilf Hoolloii II.H.H, ThiiHo iiroim 
Ilf Ihoiiii'itol \-iihioriililo III Iho |iiirlh'iiliiriimiiiiiii|iloit 
lii'lim iim'il iiro pi-iijoi'li'il oil Iho .r,// pimio, kIvIiik mi 
Ill-oil fThi'ii for II hll III I'lii'h I'liliioriililo i'okIiiii, Iho 
|iriiliiililllly Ilf ilmniiKo from o hll In ihiil rollon Ih 
oHliiiiiiloil mill Iho Ihiiil I'lnk I'liiiipnloil from n ihiiililo 
illlo|i;rill 

/' ■* (//''(.|•|//)/l(,l^//)l/.rlf// 

uhoro /''t.r,//) iloHorlhoH Iho |iriilmli|o iloiiHlfy of frii- 
joi'liirloH III Iho , 1 ',// pimio mill /if,r,//) Ih llio rlHk fi-iim 
11 hIioII on Hio Iriijoi'liiry piihhIiik Hii'iiiikIi .r,//, Tho 
iM'tmil .'oiiipiiliiHim Ih iIiiiio liy iIIvIiIImk Hio (iii'koI, 
Ill-oil /' hiiiiHoi'ihiiiMoii whli'ii /iiiinl /'’m-o in'iioHoiilly 
oihihIiiiiI, oiiluinithiu Hio rink for oiioli Nontliilt Hopii- 
iidoly, mill HiiiniiiliiK. 

('iiiiipiiriHoii Ilf Hio fwo fi-lii. projooHloH Is oom. 


('ONI-’IDIWTIAIi 



IWS MINK Tl» AIKOHNFT KHCIM 


pjutwl wldi llin wlcnludoii of di)i piitlmlillily of 

(itiniiigo H’ifh 11 ulnglp Nhiif (if (i»di kiiHl. Tn iMintiiiiro 

offdddvoiHiwfi of fill! odidi' lyjM'w of proJi'ClIhtH |ti 
«*(»|i|>luK (HI ndiit’k, ((di('r fticlo'cH, micii hh tlio riUo 
of firr jU)(l lh(! I'niigi' Ilf which cfTccllvc' (Im ciin lio 
h(>(tiui, niiiMl iiImo lie (>i(iinI(Ici'(<(I. 


Au((Mi(ti' Hliidy* In (•(tiu'(»rric(| with the inccciiNo In 
i'l«k In !i liiKh''iilfidiij(t iHiiiihfir dim lo incwwo In Ihn 
Icriglh of Iih hotnliln« run. For vih-Ioiim longtliK of 
iHmiliiiig riniN die liNk from Itodi fighter Hirernfl imd 
AA giitiM Im coiiNldered, TIiIk Hfiidy vviw motlvoted hy 
the miggitHdoii ihiit. idrcrid't dropping gnldiHj mlinfiileM 
nilglit ne('(| to eoiifliiiie In Mtendy HlridKlit-llne flight 



I'lerlOi rj twjuM'lril iiii!iin<'i nf lill» nit I'lti'li ni|ii^ii'ii 

fiiiil Ilf liilKi'l nil'll |ll'l•ll|'|l(l'l| III III!' mill IIK II fiiiii'llnii 
Ilf dll' I'lllitfi' III Iilili'h dll' I'liKiiKi'iiii'iil I'tiwin 7 7-111111 
Itnn Ill ldH !0(l ulinld |||'| liillillli'l |I|||'||||||( I'liiiMi' In 7,/i(H| 
fli liil'iti’l vi'liii'lly 'J/VI f(in] tf In i||ii n|iiinliti'il ili'vliilliiii 
Ilf dll' liiilli'l iiiilli'iii. 


iiiidl the iniNNile Hiriiek, liiKlii|id of lll•gillnlng iiviodve 
iiclloii lniinedliil(i|y on riHeindiig lioniliH. 

Anodicr Hfndy eonipiireN llii' expected niimlier of 
liltM per winiire fool of inrgel for four dlllerenl uiiIk* 
intille weiipoiiK: 7.7 nun, IM.l^ nun, 2lf iniii, luid 'Id 
nini, 'I'IiIh expected lilt deiiNll.v l« given on ii nnmhi>r 
of cliiii'le III the report ' In leiiiiM of the ride of fire, 
liie riingii nl whicii llri< le liegiiii iiinl Hloppeil, the 
Inrgel npeitil, 'iiid the iicciii'iicy of lire fiwwiiinlng ii* 
coieilioil Kiigiihir dlHpernlon iil nil ningen), Hiicli n 
chilli In reproduced here iih Figure 12. 

A Inter report “ eoiiipnren the elTecllveiK'nn of lh(( 
2ll-m(n giiii, one exlnlliig innclihie gnu (cidllier If.fMI), 
mid one priijecleil new iiiiiclilne giin (cidllier D.illl) 
for liinliillnlloii In iinlhilrcrnfl Inrri'lM. The eoiii- 
Piii'Ihoii Im niiidi' In lerniM of die neciiriicy of Ilii' giiiiM, 
die rnleM of lire, iilid die relnllve elTccI Ivi'iiomm of the 
liKiii liiind projectiles, s ‘oinjiiiriKOii of the cnliiierO.i'id 
niid the 211 iinii on I'nrlmiM Iikmcm |m reiiMoindily rell- 
niilc, lint die cniiipiirlMin Im i|iille MciiMitlve to tlm 
iicciii'Kcy of (Ire liivoh'ed, mo conchiHloiiM liiviilvlng 
the cidllier Dllt) (iilth Kn niiknoMii nccnriicy) lire 
Moiiicwlint inure telitiitive, 

\ iKi'eiit Mindy*'’ eHlIiiiiilcM die vnliieriddllty of 
dilTereiil piiriM of n very hciivv Innidier (H>2(|) froin 
(lltTereiit dlrei'tlioiM nnd dllTcreni iiiiimnnlllini typcN 
(iiriiior-plei'i'lng, Ineeiidhiry, lilgloexploMive, intd 
inixedi, 'I'he iinnilii'rM uiven hi the tiihloM ciniiiol 
lie iiMod directly for other t.vpcM of projecllleM 
or for frngnieiitM froio n lic/ivy AA Mhell, Inil lire 
Indlcidh'e ol the relidlve vnlnernldllt.v of the 
dllTeiimt piirtM of ihe H-2II, Tidde If, rep rod need 
from tliln report,'" mIioum Mome of tliCMc vninerii* 


I he ciirlleMi AMI' Mtndy of link (IchIm mIiIi ii di¬ 
rectly iipproiichlng iilrcriift nnd nnlonintlc wenpoiiM. 
I t Im iiwMiitiled Ihiil the mIioIm loiveii iioriniil dlMtrllin- 
lioii nlioiil tlndr tneiiti poliil of Impnct niid tlinl the 
menu point of lin|mct liiiMnnoriind diMtrllMilion iil(oiit 
the target center, The report' glvcM the prolndde 
niiinlnir of IiIIm and itnick ineniiM of eMtliiiiillng iippm' 
nnd lower l(oinidi'( for the nninlier of IiIIm In ll•rnlN of 
the preMented nhiipe id' the target and the («ltnnliird 
deviathaiM of flioMe (hniMMhni dlMlrllailionM. 


Idllty eMlIinnleM, 

The latcMt Mindy lienrlag on eondltloind pnilat* 
hlllty coinpiireM three illlTerent typCM of hoinliM, F'lir 
(Mich lionili the MiirfiieeM are given on which the 
pidliahllll.y |m till or tl.A of deMtroyIng a hiindiiM' 
(.lii-NN) hy II liiirMt of a given laaiili on dint MiirfaiMt, 
•'liaracteiiMtIcM of the IioiiiIim were taken fnan 
viirloiiM TlfHH reportN (ImmuoiI hy the (hilef of Ord- 
nance); yitlneruliillty eliniiiclerlMtleM of the target 
were (Inwe imed In AMI* Htiidy 21 ((Icmci'IIiimI In 
Hecdon ll.d.fl), 


t’ONFIDKNTlAI, 
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Taiij.» M. Viilmiculitllt)' of H -2lf to fliiliiui iiltiHtki l<y ooiii|KttMiiit« iiliiipk fi'ooi (lliwiily itlMmil. 
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11.5 AI»I»I,I(;aTIO!\H dl' l HAfJMI-'ATATIdN 
4 INII (’AI,(’l'I,And%M TO 

ll,AK ANAIAMIM 

l''t'iiKiito(iliilliiii mol iloiioiKo xlinlloN lnyiih o o Krool 
iloiil III' loilliiiiH i'ioii|Milolliiii mol, llOlO'O, Ot’O mniimII)' 
illiiloi'liikoti Hilly I'lir mimo norliiii« I'ommli. M’lo' |iriili- 
loiiio lloil hIoiiiIiI 111' aIiiiIIi'iI iii'o lainoil liy hui oIokh'h 
III' |ii'ii|i|i', IIio mIiiiiiIi'I'k uIoI I.Iio iIihIkoih. Tito lii'iiiiil 
i|IIon1|imi« III'O lliofo: 

1. NN’Ili'll Ollll III' iliilio III KHIl, mIii'II, III' illl'oolnr In 
liii|il‘ii\'o llio oITooiIm'Iiowm III' AA (tiiloi’' Aimllioi' 
riii'iiiilliilliiii III' IIiIn iiiioalliiii wiiiilil lio; VVIoit I'liiiiiuo 
III OnOOllvOllOMH will I'OHllIl ll' MIIIIIO |l|'ll|lllnOll oliiiiiKo 
ill AA oi(iil|iiiioiil mill liiolloH U iiimlo? 'I'lio iIooIaIiiii 
III iii'iiiliioo iii'iixliiilly l'iii*oM loiiiilii'il wiiiiio will III' 
iiimwoi' III Hill'll ll i|IIohI|iiii iiiiiI IoiI In llio hIimIIoh 
IhhiiiiiI iih ohm I) Mo|oirl Nn, TUNi'" ihhI AMI’ Nnlo 
Nil, HI,'" 

2. Wliiit Ollll III' iliiiio liy oi|iil|)iiiont iiml IhoIIoh In 
I’l'iluoo till' oITooIIvoiii'HH III’ll nlvi'li A A iIoI'oiiho wIiIoIi 
oiiiiiiiil. ho iiviililoiri' 


'I'lio iiiiiiiiiiil Fliik Aniili/nitt '"iiinl llio ro|ini'l A.Ml’ 
IKA IM" iM'i'o iiinllviiloil liy iIiIh liilloi' i|iioHiliiii. 
Niilnriilly, llio wlinlo liinliloiii of oITooIIvohohh nf 
liiiiiiliiliK ii|ioriil)niiH Ih iiiio'o lliiiii ii |ii'iililoiil of I'o* 
iliioliiK liinw'H, ll Ih nil liilrloiilo |ii'iililoiii nl' IiiiIiiiioIiik 
liiiiiililliK roHiillH iikiiImhI Iiihmoh fi'iiiii link, ll|tliloi'H, iiliil 
ii|ioriilliiiiiil illtlloiillloH. 

Till' |irliioi|iiil iiioHiiiiIm nf I'oiliii'lii)^ llio Inl.iil rink 
I'niiii ;\,\ liro limy ho I'mmlily i'IiiwhIIIoiI oh I'hIIiiwh: 

I. Mliiiiiillliliii Iho iiiiuilii'i' nf hIioIIh IIioiI poi' hnliihoi' 
hy 

(II) lloitili'liiu: llio lliiio III' o\|iiiHiii'o III AA Ill'll 
Ihriiiiuli liioroiiHoil ki'iiiiiiiI h|iooi|, loihiooil liniiiln 
liiit I'liiiH, mill I'lii'ofiilly iiliiiiiioil ii|i|ii'niioli Mini 
wKliili'iiwiil, 

(ll) AlliiokliiK AA hiilloi'loM III loh'iiiii'o nf hniiili- 

IliK iiiIhhIiiiih. 

(o) OovImIiik I'lii'iiiiilliiiiH mill liliiliillllK Iho H|iiii'lliK 
liolwooii I'lH'iiiiilliiiiH Mil lliiil fowor AA kihih, hIh* 
llnimry iiiiil iiinhllo, |toi' iilliii'klliK |ilmio oiiii ho 
olToollvoly Iii'iiiikIiI lliln iiotlnii. 

'i, I)o('i'oiiHiiiK tho liiimhi'i' nf iili'omfl. loiiiili'oil for 


(’ONI'*I 0 KNTIAI, 


IflO 'r»»ia HISK TO AlHftHAVT FHOM I'HfMlWmi.KS 



iHiMthlttKiiHiickH iiy fill iniM'r<iM(< in liomhliiK nttii'lnrir.v. 
Niitn Hull iIiIh iitii?lil Iiiv'kIvu tin'llt'iil hM'omini'nilii* 
ilniifi lit viii'iaiH'K ivllii tilhoi' inr*Ht<*i|H iil' miiioliiK 
link i'li«k A JinlinluiiN imlniiciliK •>!' I'tmlllnlliiK |ii‘in- 
cipli'M Im iikmI liit|ini'liinl. 

H, Hi'iliicinn link id' (ln!niii{i' pi'i' iilri'ml'l per hIioII Ity 
(n) iMf'iwnn'w liitt'inlcil In iliM'i'fiiw llii* nnfiii'ncy 
Ilf AA firi< (iH'imlvn IlyiiiKi itiKiil iitlui'kN, IiIkIi iiill* 
liiili'H, rniilii I'liiiiili'iiiiiMimim, ntlni'kN nil AA 
lllllli'lil'Hl, 

(li) tinpiiiVKiiiniilN In liiiinlionli'NlKn (ilUii'iliiiliint 
III' vnlili'i'iilili' piirlH, piiilni'lh'i' mIiIi'IiIIiik, nli' ). 

I''i'n|j:nii>nliiliiin unit iliniiiin:i* i'iili‘nliiiiiiim iln imi 
.'iliiii’iii' llll'l'l•lly in niiiny nf iIii'ki* l•lll!nllll‘lilllllnM, hut 
nil Ilf llii< niniiHliii'N ililii|ii|i'il in li'ihti'n llii' Mi'i'iinii'y 
Ilf l■llnnly liii< Inllni'iiri' llin v'iiIiii'h nf niiy piii'nnii'li<i'M 
llHini ill IliK I'lili'iiliilinini. Ili'iii'i' in iiiiv Mill'll i'nii)|iii- 
liillniiM il in iii'i'i'HMiiry In kimn llin I'irriiiiiHliilii'i'M fur 
M'lili'li llii' riiinpilInllniiM urn In Im iinnin. I.nl iih iIIn- 
I'liMii Niiinn I'liHi'M nIll'll llii'nn I'liinpuliilinim nrn iiMi'fiil 
In fiirnii'iliInK liiiMin infiiriniiiiiin. 

II.A.I Flak Oliiirin 

'I'll llmi till' miiI'i'nI ilirni'liiiii nf Mti|i|'nai'li iinil ullli- 
ilniwii! finin a Kini-ilnlninlnil Iiii'ki'I li'iiiilri'M Miiinn 
niniiMiili' Ilf III!' Inliil rlik iii'i'iiliiiiiiilnil liy ii Ki'nii|i nf 
niii'iiili ilni'iiiK i(M run iivnr llii' liirunl ninii. TIiIn rn* 
i|iiiri'M a innaiiM nf I'nlliiialliiK llii' riMk mi niii'lt hIiiiI 
ami Ilin piiilialiln rain nf Urn, ami iinniniiiilalliiu: llin 
rlxk aliiiiK llin kIvi'Ii liniiili-rnm 

l''iir a mIiikIi' alrnrafl iil llin (initil nf iiiiii, llin |iriili- 
aliiHly /')! Ilf lianiiiK'' in llaif aii'i'i'iift null Im nnni|iiilni| 
liy iiinam* nf llin I'nriiniiaN nf Hnnlinii II.H In any 
lai'lii’al "llnaliiiii nlinm llin ani'iirni'V nl Urn Im kiiimii. 
If fill' ili'pi'iiili'iii'n nf ai'i'iirany nii mIiiiiI riiliKi'i alll 
Imln, amliillinr varialili'Mnan lii'ili'lnrniliinil, llinii II Im 
piiMNlliln III I'liinpnin fur a uii'nii laruni iiirnriifl In 
Ini'liiM Ilf IIm IiiimIiIiiii rniallvn In llin Kiili I'l'iiin llin 
piilli nf llin lai'itnl iiliil llin rail' nf Urn nf Ilm khii, H Im 
I linli piiMMliiin In liliii llin pl'nlialiln liii'iillmi nf Miin- 
i'I'mmIi'i' piiiiilM Ilf aim almm llaii |iiilli, ninl i'nin|ailii 
llin I'Uk fur nnnii mIhiI frnni IIm piiMilinn. 'riinii Ilm miiiii 
Ilf Ilii'Mi' i'ImNn hIvi'm llin liilnl riMk fur Ilm niiiilMn, 

If il Im iiMNiiliinil llail llin I'iiik In lii'KllKiliii' nM'npt nii 
llin linniii nili, Ilm nianpliliillnli nan Im Mliiiplllinil 
Niitnnwlial ainl Ilm ri'NiillN nIhiwii nii i'Iihi'Im (niillnil 
link nhiii'iN) wlili'li mill Im iimi'iI In nninpiitn fiilrly 
I'lipiiiiy llin I'iNkN fi'niii a kIvi'Ii kiiii i|nfniiM<, Oim 
I'iial't In In hn liiailn I'nr nacli nf a Nnlnnlinn nf alfi- 
l.iiilnH, wiy nvni'y 5,IMK) ft, 


1, lAir a, givnii altltiidn iitnl khii ilritw a nit'alci 
wliiiMn miiliiN id tim faiHisnnliil I'linga ivlfhln wlilali 
Ilm givnii gull nan lli'n Nlmllw l,n tIm glvnii allll-niln. 

2, A iniinimr nf parallnl nrnNNlriK nniil'Ni'a, aay at 
InIni'VaiN nf 5110 nr 1,000 .V'l, ai'o liraivii iini’iiMW Mil« 
nli'i'ln; nanli nf fiicNn I'niii’Mns Im illvlilnii Inin Inini'vals 
nf Ntinm nniivnnlniit InUglli, n iv /j yarila, 

H, l''i'niii Ilm H|inn(l nf Ilm ali'nmft, Ilm tlinn lin- 
IwiH'ii hImiIm, iiinl tim llnm-nf*lllglit niirviw I'nf ilm 
givnn giiii, tim nxpnninil iniinhnr nf Iiui’nIn In nuch 
liiinrval null Im nninpiilml. 'I'lm I'nrinnla In 


I'Npnntnil iiilltlhnr nf iiniNtN 



AT 

II 


wIm'i'i' I, In ilm Innulii nf Ilm lainrval; 

II In Ilm niiltihnr nf ... imtwnnii nIiiiIn; 

/) In Ilm illNlaimn Ilm airninfl liai'nlM in ii wn- 
niiilN (/>nml /. nniNl iaitli Im iimaMiirml lit 
Ilm Minim iinliH); 

A'/' In ilm limn nf iliglil (in MnnniiilM) nf Ilm Nimll 
frnin llin gini In Ilm ImgliniliiK pnllll nf llin 
Inlnrnal inliuiM Ilm liiim nf lliglil In llmnial 
pnllll nf llin ililnl'Viii. 

MInnn ilm iliNlaimn l> in Ilm fnrniiilii Im rnlalnil In tlin 
Njinnil n nf Ilm alrnrafl hy ilm ni|niilliai t> »• iiv, an 
Mnn llial almii h an m liii'gn nnnipatnil aiili a 7', "■ 
l.n,, almii Ilm nlrninfl In ;ini Iravniliiu, Inn ralililly nii 
I. n Im lai'Kn nnnipai'nil ivilli AT, Ilm IIinI Inriii mill' 
IrilailnM iiiumI In ilm nspni'lnil iinnilml' nf nIiiiIn in Ilm 
illlnrviil anil llial iilllitimr nf hIiiiIn Im, timrnfnin, iip- 
|i|’n\iiniilnly linniNnly prnpnriiniial In Ilm Hpnnil. A 
link nliiirl In ilnian Inr Niiiiin IKnil Npnnil inni Ilm 
I’lilimN nf I Im i lMkM nniiipiilnil fnr II am I linn niirmnl nil 
Ini' liili'Mpni'il liy iniilliplyliiK I'.V Ilm ralin 

Mpnnil iiMi'il in I'laiMli'iintliiK link nliarlM 
Him urninnl Mpnml 

'I'IiIm nnrrnnllnii U nnl prnniNn fnr liil'gn nliaiiiti'N nf 
N|mml linn, fnr I'Miiiitiin, In llllhni|ili aiiiilM at Ilm 
tiirgnl, 

I, 'rim avnraun prnhiihilily nf ilaniiiKn In tim iilr- 
ni'iift frnni ii Iiiii'mI in niinli inlnn al In nNlilniitnil liy 
niiiniiliilinK /t, at ilm nniilnr nf Ilm ininrviil, 

5, 'I'lm Inlal rlNk in Ilm nnlirn liilnrvnl In Ilm 
priNinnI nf tlin nxpnninil iiiniihni' nf IiiiI'nIn tliimN tim 
iiinniKn i'InU pnr liiil'Nt, 

II, 'I'lmMn riNkM am imnniiiiiliilnil almig niinli nviiNm 
iiiK nniii'Nn In nIiiiw iiiav Ilm liitiU riak ft'iiin llioKitn 
Ini'i'niiMnN iin Ilm airnraft IIIi'n iiIiiiik Hint pai'tiif tlin 
ni'iiNNiiig niiiii'Nii williin rniign nf tim giiti, 

7. (kinlniir niii'vi'N I'nr this riak am ilrawn tu ooiii* 


t’uNi''ii)i':N'riAL 










THE MI»K T«» AIMI’MAKT EHOIM Hl«lf.EX(*l.()«IVK I'HO.IKfitll.MH 


IW 


(MTowH pidniitig Hl((ttg tho iKimldng rtm, ri«k iit 
Uh^ h^^ninrdn^ of ihiJ fui'! iw »ul}fnu*ii*i| m«?i fJiilt at 
thp nnd (lliowi mu nwl fmin iiia hoiiIoiii-h (»f tlii' Hak 
almrt) anti tliia (llflfartutttn nnihlplltNl Ity llio niinilu<i' 
i»f Kuna In tlia hattory l«i rIvi' flit> riak ti) f ita alrt'ral'f. 
an ilnit. niii frtttii that hnllary, Tlia iintci'aM la it* 
|«'Ht«>(l for all Mia hallaiiaM dafanillnK tha targal and 
tha vnliiaH frotn all liatlarlaH addad toKalliar. 'I'ha 
ramiH It niiihl|dlail hy Ihaaorraatliui iV.ator I'or Ki'onnd 
H|H'ad to nat Ilia riak for llnd iMiinlditK run. (A ra- 
lliiainalit of thia titaluilqiia aatlniidaN tin* poallloii of 
llrat aaaiirati’ lairHt and imaa that pidiil iiiafand id' tha 
liaKinnlnK "f tha lioinh run in aoni|Hitln)t tha rtnk.) 
Kiilly datiiilad aN|)lanidIon aaii lia found in a rafar* 
aiica ra|iort,'* 



l‘'loi an II tti'liillvi' till <’ii|ici'l(Oii'V III II rillirllnli 
at III!' ilili'riliin Ilf iilliii'lt, 


'I'ha attiai'iad wind owar tha lai'nat hat two alTaat.ii 
on tha aoiii|nitatloii; ll ihovi'h tha hoiiili lalatiNa iioliil 
and aliniiKaii lha njiaad mi that tha tionihhiK run on a 
Kh an tni'Kat with wind In In a dllTaraiii |ionliloii and 
of dllfaraiit laiiKth (on tha mound) Mian It would ha 
without wind, llanaa tha aonniiilatlon with wind 
iinan a dllTaraiit honildiiK I'liii iind aorraaln hy a dlf- 
farant Hjiaail faator at tha and of tha iiroaoHM thiiii tha 
I'linitiiilntloii without wind. 'I'ha Kaiiaral alTaat la Miaf 
the InaraiiMa of H|iaad froiii K'lhiK tlowiiwlnd Into a 
walhhaliinaad A A dafaiiMa iiiakaa It innah aafar than 
KolliK li|iwliid Into tha Hiitna dafaiiNa; If tha wind 
N|iaad In IiIkIi, tha wind illraaMon |h nftaa tha inont 
lin|iortant fiiator In datarinlnliiK Mia nafanti rnnta Into 
and old of tha tni'Kat araa, 


'I'liln aninpntation ia |)arforinad for fuiah of a nnm» 
har of dlraafloiiM from tha tni'Kat, May avary 30 *, anti 
tha rlnka for homhhiK I'lniM from thoHa ilIrnaMniiH aro 
dinplayad Krnphlaally In Moina niannar to show siifast 
ronia In and out. Two saiapla mathiids of raprasaatH* 
tion lira shown In h'lKiiraM I t and tf^. 'I'ho first Is a 
(ailar aoordliiata dliiKnim sIiowIuk fha ralativa risk 
fia' nttai'k In aaah dhaallon us a distanaa In that 
dlraatlon Tha saaond, a "ilak aloak,” shows only 
jirafarrad dlriTlIotis of aniry and withdrawal with 
Ilia ordar of this |)i'al'aranaa. 



r’an lo; l.'i " t’litk rliM'k " olimvIliK |i>'t'fi‘iri'il iIIom'- 

lliilit i<( iilliii'k loiit w 11 liitoiwIII ivllli ni'ili'i' Ilf |i|'i‘fi' 0 'lli'i'. 

li.it.i! FliikoiiiiMnrH 

l''roni link I'liMi'ts It Is |ior<sllila fo aMthinita Mia da* 
pandanaa of I'hk diirliiK a lionihliiK riin on Mti* dl- 
I'aalloii nnd idtllinla of tha run. To Isoiiila Ilia alTaat 
of iillltiida wa aoiMtiiiat a IlKiiia, aallad a llakotiialar, 
show hiK Mia typli'id iiaaiinnihitloii of risk at dllTaiTiit 
idtltiidas. 

Wasiai'l with a Klvaii lioiiihliiK nidt. In praimrhiK 
link I'hni'ts for Mail honihhiK unit wa Inalnda tha 
alTaat of iiltitiida on tha trim iilrspaad. Wa nsa iiKUhi 
Mia S,) ,11 I'oordliiiita systam of tha iiraaadhiK saa* 
tioiis to loi'iita tha position of lha tai'Kal iiharal't rala* 
tiva to till' Kun Tn astlinala tha risk at a Kivaii 
alMliida wa taka tha I'nlhiwhiK slaps! 

I. On tha link I'hiirl for lha kIvok alMtiida draw 
arossliiK I'oiirsaH |iaridlal to tha )' ants spaaiiil l,t)tKI 
yd apart, 

3. If tha homhhiK idih Hh'S tdiiiiK nna of thasa 


CONFIDI'INTIAI 



AI’I'MCAVIONI* OF KHAOMKNTA'I'IOiV 



I'MM HU lit. ... ..... Till- iijf.in. him.h. ii»i' 

Ilf Hil WIHIII.MI cvt nil ••(!. iC'fli jX" ! IH«I Mill!* titiititeu :i!"' i;’ HK!tl .Higlr" Mil. i-f tliu'.t IM- 

llio n'liillvi' il«k III imxxiMK "vi'i' ii (tnii "f 'mil'''''- 'IWhih’h ... •<"' |•<llll«• "t Hn' iiin'iiifi i» tu'i kiiimii. 


i'I'iihhIoh riiiM'Hi'H In llm |iiiliil (A,I Jh, llii' •••'■ 
riiiiiiiluti'il mIiii'I' III!' mill rimii’ fslllitii riiii({i‘<il III'' 
mm rim Im i'i'imI fi'imi llii' Hi'l* I'lmi'l l ''"II ll'l" ''l"l* 
/■’(A',I',//). 

;i. 'I'lii' viiliH'iil' Vili'li'i'liiliii'K vsiili'li i’i'imi*lii({i'iimHi' 
U lii\'iilvi>il; llii' i'I'iwhIiih i'iim'»"'»' hi'Iim'IimI in i«lr)i (I) 
Ill'll ili'ii'rmliii'il liy ll"' viiliii’" I « l.lHHIw svlii’n* 

» It, ( I, 1 'J, • II' SM' wUli III ml(l|l|•lw till' 

I'lTl'I'l III' I ill* IHirllrllllil' I'l'iixxlf'K I'nlll'i"' Iiu'iiIvimI, fill' 
I'lii'li A’ mill ll 'VI' mill III! llm viiIiii'h /''iA ,) ,,th in K''! 

II i|miiitll,v wlili'li "n "illriill 1(A,//). 

I A lliikiiiiii'li'i' If II Hi'l Ilf I'niiliiiir I'lii'vi'H fur llm 
fiiimlliiii i;(A',//l. 

Tlile mini XiS,!!) llm I'lilvi* nii ii l■nlll'l'llnll nf 
I'riiMHliiti; I'liiH'Mi'H I'lm Im ri'itiirili'il riillii'i’ Himtily im 
llm nd' to Ihv limtilnon ituil/rtnn n lim^ n/f/imx 
l,iHi(} iiil uiili'Jliilli'lu fur i'll rillin' ilin'i'linii uhmi thr ) 
ii.rm. Ah llm iillllinli' 11 ilrrii'imi'H iiml A' iw Iml'l 
llxi'il, SilA'iA/l limri'imi'H I’l'inu ii I'lmililiiiillim "f llii'»'i' 

I'H’ci'lH, Kli'cl, Ilf II ll.. inm'" i'I'iihhIiik mim'Hi'H 

I'imm "illiiii i'imn;i' nf llm k'I" "" •l"'''‘* 
li'riim ill llm mim iimliiiiii up illSJI) Hni'iinil, I'ni' 
I'lmli A* wlimf rimn" iIim'i’i'iW'h mul Imimn A'fA',!',//' 
iiim-i'iiMi'H Imi'inmi' l"Wi' 'iilm’" "f I' K" 


'I'lilnl, Hp''i'il ili'i'i'i'mii'H "llli ll mt III" mill Imn 1 h'"|i 
III riiiiui' l'MiK''i'"* I"" iillll'i'l''i*i "" iiH"lii f"i' i'i"'li A 
mill r, l''{.\,V,lh ii'IiiIh In limri'imi' wlmii II il"- 

|•|1•IIM•F•. 

I'lHlli'i’ 111 Hlin'VH II IliikniimliT l•nlmll'lll’ll’l| limli'l' 
llm Himm imminipllnM iilimil iin'iinii'y nf III’" ii" "H" 
llm link "liiirl nf KIkhi" HI In "l•llHll■n"lln(^ llm 
lliikniimlnr. llm ymliiilnii nf urnmiil Hpi'ml "illi "HI- 
linl" S' 111 mIhi! I'ri'Hi'i'llmil." 

II,5,.I <iroii|> Kiirlitr 

W'lmii II iniiiilii'r nf iili'i'riifi' iii'" ll.yinit ll•|^''ll"’''l " 

hIii'II nil.I III mm iilii’riifl niiiy iIuiiiiik'' iinntlmi'i 

imil"" III'' I'lxk III II Riniip nf iili’i'i'iifl In " (tiyi'li piiHl- 
llmi fi'niii 111" K'lii I" isri'iilni' limn llm I'lfk In ii hIiirI" 
iiii'i'i'iiflI lln""V"i', III'' I'lHkii In llm viii'lniiK iili'i'i'iifl 
III III" Ri'niip nr" iml nil III" hiiiii"; pi'"nininilil,y ill'' 
fiu'llmi' nil nli'i'iiifl I" I'l'nm Hi" l>"ln' "f "Ini, Urn Nif"r 
il In, Nil Ki'imi'iiily, llm rlwk m m Ki'mip nf n iiln’i'iifl In 
mil JiinIi n Ilnii'N llm iInIi In iiliy |iiii'lli'iiliii' nim nf 
limin. Tn i'niii|iiih' III" I'lNk In lln* "Iml" Ki'iinp It In 
iMsmiNNiii'y In "Nllninl" llm rink In nimli iili'i'riift in llm 
Ri’im|) mill mini IlmNii I'iNkw. 
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For hIimIIm tlii»« Ih n n«lii(4vHv «|iii|>in 

iiiiaidf, f iivcii (ho <r, iumI (f, till* |•lt||||}||. 

fiilittii (if ciHk 1(1 II i(iv(>ii )i|i‘('i'iir( (if till) Kriiii|t ciKi !((( 
I'HiTlt'd nut will'll ilH iKHltinii niliilh'cld ||io |iii|||| of 
ijlin Ih given, TIiIm 1m iloin. iVon, tint foi-inolii for 
/ (nfif,r)g 4£{UHtl<)i) (Iti), (II* hy miimh' il|i}ir(ixlniuh( 
iiielliod, Tiieii Miiniiiiliig Hu. liMkH In llie liiillx l(hiiil 
iiircnifl givcM, ll|(|•rll^lllllll('|y, flm riKk to the whole 
fni'iiiiilioii; the oiil.v error Im due in Mideldliig of one 
nlrei'Jifi li,v luioiliei' nod IIiIm enii iirolmlily lie neu- 
leeli'd, 


if H link elnu f in (o he liidlf for ii griiitp of iifreriift 
liiMfend of II Mingle idrernff, (hen (lie nUp^ of Wnefion 
I l.ft.l eitii he eiirrled oiif wKh only one elnmge. Tim 
|iroli/ili|llly III M(e() (•() Im to he nudtl|ilied hy Uie 
groiiii iiroh'dilllly I'nelor of the grnii|), eo(ii|inted lit 
(hoi Miiiiie jiolnt in M|>iiee, In get the rlxk In (he n[rnii(i. 


Il f. flONCMIiMNfi 


I'or |irii\liiilty limeM the rink In ii Kroii|i of idrerilft 

" ''l"i|'l.. of Ihe rlnkM In Hie liidh 

vidiiol Iilreriifl, 'I'lie reiiHiio I'or IIiIm Im elenr, hor u 
given Mill'll Ihere Im ii Mio'fnee In front of eneli idreriift 
"II ^ liieli Hie Mill'll oniild Iihi'mI If Hull liirgel were 
oloiie Olid Hie mIicII hii|i|ieO('d In ihimm Hiroogli lliiit 
Miirlio'c, When Hie nirerofl ore grooiieil togelher Ihe 
rink Ion Mingle iilreinfi In Hie gronii Ih no longer Hie 

riMk fiiini II liiii'Ml on Hie Miofnee .. Hog the 

iiogel lull Im Hie rUk Iroiii n Iioi'mI on iiny IhiimI miiI' 
I'nee Morroioidliig oiiy iiirernfl, TIml rink, id IciimI foe 
Hglilly inieked loriiniilooM, loni' he loiieli Mimdler or 
iiiiieli linger Hiiiii Hie ri«k oheo lino (divmfi |m Imio 
liMi'd mill I|!|m only IIm lovn ioiritl Miirlnee In o|iei'iite 
Hie I'liKe, Kliieldiiig 0 III liiive n vci.i' Miroog elTeel 
"iHi |irosliniiy Ioki -, nhleh It doe» noi hnsc «|ih 
lime lioieM, I hin Mlileldliig in iiol cenlly ii Mhieldiiig of 
frngioeolM hill of hoiM!«, || n ||| he di|e In Hie fio t 
Hull Hie IiiiimIm 0 III iieeiir hefore Ihe mIh'II |•em•l(eH Hie 
lii'Ml nirenifl neor IIm |iuHi mid heoee Hie IoomIm olll 

he I'milier timii Hioh' ulli'i'iifl oooy .. the giio. 

(With ilioe ItiiO'M, the IiiiI'hIi. ore mm llkeli' iim nol to 
he oiooog the nliviofl liiiHier fioin Ihe goo I If, oii 

..•*'(■!' hmid, Oh niicrnfi hii|i|"'n lo he Mhieliled. 

llie rUk In eneh nlrernfl In the gii;n(i U gicoler ihmi 
if It «('((' illoiie 

II oe dh Ide Hie rlMk lo llie olmie groiil' hy Ihe 
link /'„ lo II Mingle tdrernfl hi Hie Miioie IllcHeid mHo- 
nllon, Oegel II loiioher, "idled the glKiili |irohld(|lil( 
liirlor III Hie groii|i, o hleli (|e|ieiid4 on Hie oeeiiriiey 
"I lire, Ihe l,\'|ie ol lime, Hie inoolier mol oiiniigeioeol 
"I idreriill III the groii|i, mid (for |irosiiiiil>' fiincM, cm- 
lierlidly) on Hie iiligle heloeen Hie direetloii of 
IllghI of Hie liirgel mid Hie Iriijeeloiy of Hie mIicII. 


The iirceedlngMeetloiiM hove dlMciiMMed inelhodM(le« 
veio|i('d during W'lnld W^ir II for eoni|iiirlog Hie 
elTeelivi'iieMM ol dinereiil Iiii'Hi'n iilid ('(|oi|iineni In 
iiieredMliig or rediielntj rink lo iiircrid'l from iiiiHidr- 
eridl lire, TIiomc oielliodM, of lieecMMily, involve iniiliv 
IdeidiKiilloiiM of niore or Icmm ihmliH'id vididlly, Tim 
degree lo whleli the rcMiillM roiiforiii lo iieliiid, |irm'- 
Heiil mIiiiiiHoiim Ih Midijerl to lio|iroveioenl lo two 
hiiMle. iiilerreiiiled wiiyMi (I) hy inoillfylilg Hie liy- 
l.olheMCM III Hie direetloii of greoler reidlMOi ond 

<’■^1 hy ... II lorgcr hod,\' of rellohle ex- 

lierloienlid iliilii ..II )diOHeN of Ihe |irolilein, 

IliHofiir IIM iiMiiliihle ... dolii ore liiiide- 

i|ili(le, Ihere Im eoio|ijiriiH\'ely lillle loiloediiile prne- 
Heid Mdile lo ri'lliieiiieolM of Ihe llieoiy, 

< hie loi|mrlolil iineMlIoii for eoiohliied 1 heorelIriil 

.. eviierhoenlid hivcMlIgiilloii |h Hie dl.Mlrlhiilloii lo 

M|iiiee of Mill'll hiiiMlM from nil AA hollery, iim de- 
leriiiloed hy Ihe miidooi mid MyMieie. de erroi’M of Ihe 
direelor-eoi0|ml('i-g00 MyMleoiM, The tiMMiioi|iHon of a 
I imiMMliin dlMirilmlloii tilmiil Ihe liirgel iim oieiin, with 
iii'li’iieodeiil erroiM lo range, eleiiilloo. Mild iikIioiiHi 
Im of 'ineMlIooidde \nlldily 

The iMiiellenl di'Mlinhllily of any loi'eMlIgiilloli of 
the Mon JiimI MiiggeMled, hiviilvliig M|iee|lle nleecM of 
e(|i|l|iOieiil, eao he iiMMCMMed hi leriOM of (|) |o'ohiihle 
iihmahmioenl or inndlllealloii of Miieli ei|iil|imenl and 

r,/l iniMMlhle de\'elo|imeol. III Ho..of Ihe nnnly- 

mIm, III inelliiMlM a|i|dieiih|e lo oilier |iroh|eoiM, l''rom 
Hie laller \ie\\|iohil, il WiiM eoiiMidereil deNlriihle lo 
MlrcMM loelhodM rather Hum delnllM hi Hie iirem'ot 

ehii|il('r; all the moreen ... rn|ild eliongcM 

lo ei|iil|mieol Iilni liielleM eim he e\|ieeled (o ... 

|iimy lorlher develo|)ioeiit of ntomie |io\\er, 
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COMMENTS ON A GENERAL THEORY OF AIR WARFARE 


IS.l INTNOmiCTOKY KKlVfAHKM 

iitiM TiiK il iKiiMl Ih< <’li'iniy <'m|>liHKliH>il 

tliii) I) in «(tt I he (if (IiIh cliMiitcr tn /(»•«■- 

Infill It Ki'lii'nil Hinncy nf (lir win riii'i'; hill I'lilhH' hi 
wiim*li<nliillvi’, iiiiil vi'iy iHi‘(iiii|)ii>iii 1111(1 |lrl•|||||||||«|‘y, 
iili'iiH III' wiiiil Hill'll II lliiHii'y riiiilil mill hIiiiiiIiI l•llln> 
|iriiii>; hi (|l\’it Hiimi' nf ilic iii‘kiiiiii>iiIh fm' mill iiKulmil 
iilii'iii|illii|{ III i'(i(iMinii'| mill iiM< Hill'll II llii'iN'v; mnl 
III Itiilii’iili' him l■l*l■l||||l iicilvillcH Ilf ilii> A|i|illi>il 
MiiiIii'IiiiiIIi'h I’liiii'l mill nf iiiIhm' hki'IH'Ioh i‘('liih< In n 
Hi'lioiim fill' II hriiiiilci' iniil niniii |iii'lmih'i< iiiiniylli'iii 
ii|i|ii'iiu('li III I III' iH'iihli'iiiH Ilf nil' u iii l'iii'i' hiiiil Ilf tviti’- 
fiii'i' III Ki'lii'i'iil). 

'I'lin lili'iiH lii'i'i'wll li iiri'Hi'iiii'il iiM III I III' H('(i|ii', 
niihiri', mill |iriii'i'i|iirin uf n Kimi'iiil iliinry iif nii' 
tviii'fiii'c iiiiimI III' iici'i'HHily III' wliiilly Iciilitllvi'. I''iii' 
Hill'll III! iivci'iill iiiiiilyMiH liiiH lull, «i f'lr iih kiiiinii, 

I't’i'i’ hci'ii iilh'iii|ili<il. \Vi‘ iiri' ili'iilliiK lii'i'i' witli M 
ti'i'liii'liiliilliily ('iiiii|ili'\ hIIiiiiHiiIi, wIiIi'Ii tint iiiily Iiiin 
II hi'Wllilci'liiK imilihi'r nl li'i'lmli'iil I'li'ini'iilit, hut In 
iiInii hiiNii'iilly iilTi'cli'il hy ii IniNt nf iiiiii'lli'iil iiiili" 
li'i'liiili'iil rnliNiili'i'iilliiiiN III' II vi'iy ni'iii'iiil I'linmrli'l', 

NiK'li UN Ariiiy-Niu',v-Ali' l''iii'ri' ni'Kiuitiiuilnii mill 
imlicy, iiltlhuli' nf IiIkIi I'liiiiiiiiiiiil Imviii'il clvlllmi 
li'i'liiili'iil iiNNlNtmii'i', iitllliiilc III' lli'lil I'niiiiiimiil 
Inmtril liiiinviitlniiN in |ii‘ni'i'(lm'i<, riniillllnii.t tvlili'li 
iillriii't mill linlil Ni'ii'iilltli' iii'i'Nniiiii'l nf liljfli I'lilllii'i'i 
imhlli' Nii|i|iiii'l nf (■(Tii'llvc iiii'iiNiii'i'N fill' iiillllmy 

liri'lini'ciliicNN, 'riic .. Inc ('lim'ii(’l('i' nf nih'Ii nIikHcn 

iiN lire (liNi'iiHNcil licrcnnil ivniilil iiImii Ih< iirnl'niiiiilly 
alTi'cti'il hy new wei(|iniiN mnl tlic new tucllcw mnl 
Ntrnli'Ky which they iiennll ninl iletiimnh TIicni' 
fiicIni'N Iinlltii'iii, iii'KiiiiliiulInnitl, nnil leelitili'iil 
nil' nhvIniiNly llii|iiiNNlhli' tii miulyili' nr nliliel|inle iit 
iIiIn tiiiii'i mill ni'i'ni'illiiKly the IiIi'iin |irem'iili'il lii'ri'- 
wllii iiiUNMii'i’iiNNiirlly he vuKiie mnl KeiiernI when they 
ulfi'iii|ji miy ueciiriiey nr |ii'riiimii'iii'y, mnl ti'iiliillvi' 
mill IlhiMtrntlvi' niily, when they Iitli'iii|tl in he 
N|ii'i'l|le, 

The imthnr nf IlieNi* ciiintiieulN, iimii'iiver, niiiki'H 
nil iireleimi' In iiiiy |irnfeNMhiiml kiinwleilue nf mlltiury 


Hclenee. 'Plnw he niUN I lie riNk nf ii«!tiK |>iirnNeohi|i5y 
which iriiiy Nii'in imivn nr even rhllciihiim In the prn- 
fiNiNlnnni Niiiiller, Hitt we eiimiiil Kel, fnrwiiril with 
tlilN Hfiileineiil iiiiIi'nn ihiit. rink In liiki'ii. All nf whiil 
fnlliiWN In tiiilN tn he cntlNiilereil iw |irnlectei| hy n 
lihinki't iiimtiiKy fnr iihiinlerN nf teriiiliinliiKy, nf 
iiiiilerNtnnilhiK, nr nf fuel. 

13.2 OI'I'KM.SIVI': AIMI> DKI'KN.SIVK AIH 

ft/reiiNi'rc n/'r i/'m'/nrc cniiNlNlN priiinirily nf the nil* 
fiireeil ii|i|illcntlnn nf /iinn/iN (III'), liici'iiillnryi ntninie, 
etc,), iimthil inim'lvH (Jet nr rnckel |ii'n|icliiKl nr ullil* 
Iiik: tmicet Ni<ekiiiKiii'c\ieriiiilly cnntrntli'il), iin/i'finr// 
/tri'/cch'/eN (iiiiiitliiK in ciiliher frnin (1,50 in. in 75 iiini), 
nr rin't/Hn fni' the |)iir|inN(' nf liilerferiliu with nr 
ili'Ntrnyliitii 

I. Uiilfnrnii'il eiii'iny cnnihiiliiiilN, 

)il. Kiieniy iiiilitiiry nnitihiei (|ihiiieN, tmikN, 
nnlnr iiiNtiilliitlniiN, nIiIiin, niiIin, fuel mnl miinmiiltlnli 
Ntiiri'N, etc,), 

0. I'iiiciii.v eiiimiiiiiiiciitliiii, iiiiil lrmiN|inrt liieiieiiiy 
l■nnntl'ieN. 

■I. I'riiiiiicilnii fni'illili'N nf enemy, 

5, I'lneiny innriile. 

It iiInii Iiiin the further |iin'|inNe nf ilcMlriiyintt liny mnl 
nii eiiemy ilcfeiiNCN ((IkIiIci' iiIiiiicn, milhiirernfi hiiiih, 
rn h<r, I'nntrnileil inlNNile nIii'n, ete.i iiHiiiiiNt niicIi 
l•^fel',>^l^'e iiltiickN, 

Of/viimi't' ni'r ii'urfniv cniiNiNlN nf fnrceii ii|i|iilcii- 
tlnliN Ilf the wi'n|intiM nf the iiir iiriii iiKliillNl enemy 
nueneli'N which Neek In cnrrv niil ilirect iilInckN nii 
(IN, AinniiK niicIi nmi'iicicM iirei enemy iilrernfl, cnii* 
Irnlli'il iiiInnIIi'n mnl their iiiillichtllK nIIcn, NliipN ii|i* 
lirntichliiK niir Nlniri'N, etc, 

Il will he iinteil tliiil nffeiiNive wiirfure Iiiin hei'M 
iiere ilellneil iin the iinc nf ImiiihN, rnekelN, etc,, there 
heliiK iini'Kiilicil inetilinii nf nwii nirerafi I'incetit fnr 
the iniNNiiiie Ntilelilal (nr reiimtely cniitriilleil) iinc nf 
iilreriift iin u ilel'etiHive rmninhiK ilnvii'e, tiie alri'mft. 
ItNi'lf In iirltniirlly a inemi« nf Iraimimrtatlnii wiilnh, 
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wHIl givHl flipml, lung (IhliMicm, imil nfptij hm- 
Hwn, hi'IngN til lliu (•ffiM'tivi* pliifii till’ liimilirnght lUiil 
Ittiinli mck, Urn I'lK-kfil liiiim'lior, tlii< gitii, wlilcii 
Mh'ii iiUnt'kH llio ('iiciny, 

'riiM'o liiiH hocii nil inciitiiiii iil' tlm iliKtlni'tlim lic- 

fwncii Mlmlt'Klc mill fm'llciil iifriniHlvn nil.. Tim 

itliiivti llwt, III' iiiiiiiliiM'i'il Iti'iiiH MlnrtH svIMi Ini'ticnl 
imlliiiiH, iiiifi c'iiiIm with Mli'iiti'ftic uctlimit, Tim iHh- 
tlimtiiiim Imtwi'i'ii limllml niiil utriiti'Kli' imllmi ii’I'i'i' 
pi'luiiirlly til till* lituv fiii'tiii' mill tn n/wrijii' iiiiiii'iitliiiifi 
111* I'liiitniwti'il wllii gi'imi’iil (lrl•|ml■nlillll iiml llll■l•l•lillll 
llm iii'tliiim whii'h ( 1 / iimv iiiri>i*t llm iiiilllni'v 
Mti'i'ii((lli lit tiii< I'lii'iiiy Ilf Miiitm inii'lli'iiliii' |ilm>i' lll•lll(^ 
tiii'lli'iil; tliiiw whii'ii iift'iTt till' iiillfliii'y Hli'i'iiKtIi Ilf 
llm I'lii'iiiy III Ki'iii'i'iil mill ,it'(t.|' miiiiii< liiiii> ili'lny Iii'Imk 
K triili'Hii'. 

t2 I I^ ITHHf-il.ATIONM 

I III' lii'ii't I'i'iiiiil'kM iiimli' III till' |||‘l■l•|'||f|||,^ M'l'tliiii 
I'liiiri'riiiiiM iitTi'iixIvr mill i|i'fi'iiMf\'i' nii' unrfm-n wi'ro 

llllllll' Ini' till' NfllKll' |IIII'|IIIKI' Ilf l'lll|ll||INiM||||{ t'llllt 

tlii'i'i'iH, ill ui'iii'i'iif, iiiiNiii'fi iliiiiK Iil" ImiIiiIi'iI wiirfiiri', 

A iiiiiili'i'ii Mil!' iii\ iih'i'H till' tii'iHliirlt\'i> rii|iiii'||y iif ii 
wliuii' |iii.ii)ii', lU iifiilily III I rmiKtiiiil iiiiiii'iiiilMiif Will, 
ilN Inliil I'lilMii'liy to Hlriki' liy Imiil, ni.|i, mul „i,. 
inu'l nf lllfx wlinli' HlniKnli' '^llll'll I'nllli'M l|||i||i|> ||||i 
liilii'l ’'iiir Miii'fiii'i'" ii I'liiii'iiiiMiNly liii'tti'i' mill In. 
riili'iiliilily iiiiM'i' iiiitiiii'liiiii ilimi III llm |im<|, Km thi. 

IHirl I'lilli'ii till' Miii'fiii'i' in til III,ml I'limm inml In nil 

fiiruc mill initiiirliinl i'iimcnI liii'\ii'|i'i,|ily inli'i'r)'lni)'il 
mIiIi (ill llm (illmi fimin ,,f ilic |,,|,|| ,.|T,,i‘i. || In 
iiiii'ctiHiiiiiilifi' mill Mi'lf-ili'fi'difint III iiiii'iiiii: i.n ii\. 
riiiwivc llmiicy nf nlr wiiifiii'i' im il wmihl Im for ii 
|iliy«l('iiiii In took llii'oiiuli II fM'l'filioli' III II iiiitli'nl'H 
toi'i'lmml mill try lo liliiitnonc ilm I'niini' of hln iii'ini. 
(ii'lm. 

Tlilln, llic IIi'nI iiKlfll tiofnt f'<! 

7'/inr riiiiiiiil In nun mirh Ihiun un ,i Ihriiin uf mr 
(('(/('/((('(', m(/('n« ((((,' iH ii; rnililii lurimmi In xliuli/ w,ii . 

/(//'( III f/rn,•('((/ 

'riiiil iiiivdl fill.. liifmiliy, iii'tllli'iy, iiir fori'cn, 

i'oiimI/iI (Icri'iini', |ii'(H|ii('lfiiii, fiiiiil, iiiiiii|iowi'i', I'rllli'iil 
ili/ili'i'ldin, li'iiliiliiM., Irmin|mi'tiilfiiii, llnm, I'lr,, nri' ii!l 
Ilili'I'I'i'liili'illy lii\iii\ril ill liny lii'oinl nti'iiti'ifli' iilmi 
In liili'ly iilii'liiiiM, I'iiiiNlih'i', Ini' i'Miiii|ih', a wlmli'nli' 
Ilian III ri'ilima tin* |itvi>| of iinii'lilim tool iii'iHiimtloii 
III nil I'lii'iiiy ciiiiiili'y, W'linl fii'a|iiii'llnii of niii nnn 
|ii'iiilimllvi' Nli'i'nif:tlii inoiii'y, iiimiiiowar, ati',, I'nn wn 
afToi'ii In I'Xjii'ial ill iii'ili'i' to cITai't yiirliiiiM hivnlN of 
|•|'lllmti<lll Ilf cimiiiy iinmiilim tool |iroilimtlon within 


I'artalii Hliitail finms'i' Tim minlfiantlaiiti of |.hlii <)ii<w- 
flon, fill' I'yclid hili'i'fwiiiiiig Ilf tim mimlf’nlrl mlllifli’.v 
mill I'Ctiiniinhi fimlni'w, am olivloiin. 

Milt l•nnNl»|c'|’l'mnlllmlmll inni'i'ihiliillinl mnl H|«M'lflfi 
ijiniMlioiiH - on I'M which iiilghl. iiiwily fima a ciilmmi 
nf Wrlichf l''h>l(i, fni' I'Ssiiiniili', A now honiliMiKlif, In 
iinilni' (li'vi'hiinimni, Inli'tiihul fni- hlijh-nlflliiilo milar 
liiinililiiK' Hii|»|niNi' fim I'CKi'iircIi mnl (Jovciln|mmnt 

iiKcncy I'l'imrlw tliiit; 

1, 1'lm mil cmir cmi Im I'l'iliici'il fi'oin 50 fnil« to 40 
iiiIIn tiy iiihlhiK .‘10 Hi In llm wi'ljflif! or lo 20 iiiIIm liy 
iiihliiiK nil) Hi; or lo III iiiIIm li.y mhliiiK 5IM) Hi. 

2, I III' mil error which cmi Im n('l!iov!*<| iliriiiinili 
I'NNi'iilhilly imrfi'i'l oiicrnlhiri cmi Im ntlimcil liy n 
I'lo'lor of I.WO hy limri'aMliiK llm i'om|ili','«lly of fim 
mIkIiI mill till' I'oiiiiili'.vlly of otii'riifhiii (licimc iiImo 
liii'i'i'iiNhiH; the coNi, ihiii' lo |iroihici', tliim to fniln, 
imihili'iiiiiii'i' illlllciillli'H, ale,), 

if. I liii IioiiiIinIkIiI i'iiii Im niinla lo o|ierale wifliiiiif 
llm imeeMHily of i. nIi'IiIuIiI IioiiiIiIiik run liy fiirllmr 
limri'dNliiK liM wi'lnlif hy UIK) Hi, 

Wliiil fiielorM mIioiiIiI aiiler inlo llm iinul.VNlM on 
W'lileli llm eoloiii'i Iiiini'n IiIn I'aeomini'inhillinin',’ Ha 
I'lioiiol |iiM»4hly liliiiMi'lf know all ilia nMrr*HM{^ i‘V 
itiHiKN, hill Noioeiiow til' nliuiihi earliiliily liriiiK fo 
liaiiron llm,«i'i|imNlhinM it wlilaniiil liri'elNa kiiowlailita 
of ilie tii'iiliiiliililli'M of lioiiilihiK m'l'iiriieli'N; llm 
loKiNih'H of Iha Ilmiilri'N in wlileli iIii'mi' nIuIiIm lira lo 
III' iiNi'il: III!' iidliire of llm I'liainy lai'KalM; nil ||ia vimf 
Halil of lariniiiiii ImlllHlIi'H; Iha ini|iiirtmiea of flia 
lima I'neioi' luhieli niaioiN wnr tiimiN, iiniiiiiK olhar 
lliliiUN); Iha iiNyrholoKy nml |iliy><liiloKy of o|iarmloli 
of tioniliNlitlilN; Iha Ni'laalion mill IriiltihiM: of lioiil* 
Iihi'iIIi'i'm; naram.|l,HII,vof i|iidHlli'i| iiai'Noniiai; Iha IiiinIi' 
eoNl of Mai'oiii|iliN|il|lu llm Niiiim ohJaellvi'N ofliai'wlNa; 

Ilia iiraNi'iil iiial liofaiiliiil fiillll.. of ilia 

aiiaiiiy'N Hulilar iifliiek im,iilnNl oiir hoiiiliarM; ale, 

IliiiN an ii|i|iiiraiilly ilalatlail i|imNlliin aonenriiiiiK 
llm iIi'nIkii oI one Niiaellle |ilaea of ai|iil|niii'nl eiiiiiiol 
lia miNwai'i'il loaienlly or eoiieliiNlvaly i',vea|il fiiroiigll 
(III mialyNiN whieli liiki'M hilo imainiiil an hIiiiimI. 
fi'lHililanhin iirrii,\' of fimloi'M, 

'I’ha "iiriH'lieiil" iiimi will, al iIiIn iioIiiI, wWi logaf 
in an aintilialle illNehillimr. Ha will wi,Nh lo tioinf oiif 
llnil Ilii'Ma i|in'w|loiiM laiea lo ha iiiiNwarail in n ri'ii«on« 
nlila llnm, ihnl II Ih not |iiNN|hia to fiirnlNli aimh 
i'IkIiI I'lahl I'olonai with a lioiii'il of nillltary I'Hii* 
NlaliiM, thill "Jiiili/iiii'iil," "e.c/ier/enae," "ruiiiiuiiii 
xiuiw," |iiirhii|M ayaii "fiam' draw" lira inora Im- 
Inirtmit hare Ilian a lot of ttna-Niniii llmory, 
'I’lmitriialli'iil iniinlMiiMkail In a,vert an ahiniMf miimr* 
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hiiniiin wwtmiiit, niul rinul on, K«ii' It I** ImpjHl tlutt IiIh 
fiinl (ilijocMlmw will rtH’i<lvi' HuiniMliihn; nf iifi 
fOiKtvtw hi'fui'o IIiIh i>li!i|»li*i' iw iHiitcliiiUMl. To moti'li 
IiIn l■on^mllll, llii»iiii(lio!‘iigriM*H to rt'iilmlii IiImimoU' otul 
111 I'llo, I'l'oin Ills ox|)oi'ii'iii'o ol' fill* lust llvi* yi’ufs, 
only iillogtii'lntl mol iiiicmyinoim oxoniplos <if tlio kliul 
of (loi'Wons wlilcli, 111 sill'll pi'oliloiiw, winii'UiHi's im- 
snlt iVom "I'uioiooii si'iiso" mill "fxiioi'ii'iii'i'i" ill- 
voi'i’oil fi'iiin ti'i'liiili'iil kiiowli'iluo iiinl oiiiilyslH, 

12.t IMATliHK Ol’ A r,KNKM4l, TIIKOHY 

III (inli'i' lo i'X|iosi* I'V'i'ii till' I’liillioi'iiliiry lili'iis nl 
II ifi'ocml llii'orv ll is iiiil'uHiilliilolv oct'i'ssiiiy In 
I'lii'i' 11 I'ortiilli liiiiniiiil Ilf i'oin|illi'iil!nii, Tlitil Is liii- 
iiviililiilili', sliici' lilt' i'uiu(illi’iilion Ih III! Iiilioi'oiit mol 

I'lllll'lll'l Orlsl It' IIM|M'l'l of Hill'll lll'ollll'IllH. Anil lo I'lllllllo 

iiM HiiliHi'i|iii'Oily 111 liilk mIIIiiiiiI ilii'I'oiistiiiit l■l'|ll•ll'■ 
lino of ioii^ i(iMiliiyiim rliiiiHi'w, iM' oiiihI IoI |•ol|l|l'|' just 
II lllllo iioliilloii. 

Hii(i| 1 ohii IIiiiI 11 I'i'i'liilii o|ii'riilloo O Is iiliili'i' I'oii- 

Hlili'i'iiiliiii, llii' iiliio l‘ fill' IIiIh o|ii'nilloii I.. 

H|ii>i'il!i’ mill ili'liiilli' only iifli'i' M iioiiiIm*i' »/ of i1i>i'Ih|ooh 
/<„ liiivo lii'i'oiiio ili'lloili'ly Hi'llli'il 

TIiiih I III' o|M'riil loll niiitlil ii'liiii' lo hooh' h(m'i'IIIi' ilo- 
liiil ill till' iIi'hIhii of II jili'i'i' of I'liiiiimii'iil siiy llii' 
iiiiixliiiiiiii hIi'wIiik H|ii'i'i| of no iiiri'iiifl Siini'l In IliU 
I'liHi' till' (linn r Ih iIi'Ii'I'IiiIih'iI wIm'Ii niii' hIiikIo iIo- 
i'IhIoii Ih Ih iiiinli' ili'lliillo, Hint iIi'i'IhIhii i'oiihIhHom; "f 
iihhIkiiIiik II ili'lliilli' iiioiilii'r of ioIIh (m'I' hi'I'oimI to lln* 
iiiiixliiiiiiii hIi'wIiik h|ii'('iI, To Inki' iiiiotlii'i' lory 
h1iii(iIi' llliiHinilioo, if llii' o(ll'l■lllloll II lio'olvi'il llio 
hIiikIi' i(iii'Hllon iiH to wlii'llii't 111 ' mil llio liirri't I’oii- 
Ii'oIh iilillni' Hii-i'iilli'il iilili'il li'iii'klott, llii'ii till' |ilnii 
/' I'IIIIhIwIH of till' nilll{|l’ lll■l'l!l|oll Ih of lIl'I'lllllIK "Yi'h" 

III' "No." In miy hih'Ii i'iihi' ns I Ills lii»l oni', tlm ilo- 
i'IhIoii, Iilllioiittli i'oiikIhIIiiu; of it I'lioh'o lii'lwi'i'ii yi'M 
mill no, I'liii III' kIvi'ii it iinoii'ili'iil fotin (niul tliiis 
iitniii' hIiiiII'iI' III 111!' (ii'i'iloiiH riiHi'l liv iii'liili'iii'lly 
I'lillloK I I III'i'i(iiivnli'iil of yi'H, mill II I III'I'ltnlMilciit 
of no, TIiiih in liolli llio lllii»lrnl Iooh kIvoo ho Ini', Hio 
plnii lii'i'oiiii'H ilolinllo will'll niioii'i'li'iil miIim'h ni'o 
iihhIkiii'iI In Ilio iIi'i'IhIoii \'ni'inlili'H /t„, 

In II I'liHo of m1Im;1iM,v ^tionii'i' cinniili'xlly, tlio o(M'I'- 
iltlon II iiiIkIiI Inivo n |ilnii /’ « liloli IiivoIvoh two ilo- 
i'IhIuiih, omiii'lys Ihi nl winil nlillmli' hIiiiII «o oni'i'y 
isiil lioiiililnii; iillni'kH on n inirlli'iilnr Imjji't; mnl Ih, 
hIiiiII no I'lii'iy IIioho mil by iliiy? II Is iihhiiiiioiI lioro 
(lint iiitiiiy of llto otlioi' vni'InliloH of llio hIiiiiiIIimi 
flypoH of itliiiioH, iy|io4 Ilf boiiiliH, I'll'.) ni'o lixoil by 
I'otiHltli'i’iiiloiiH not niiili'i' nut' I'linli'ol, 


IlcHi tlio plnn /* lioi'iifiii'H iK'fiiiile whon n niiniot** 
lonl vitlfio In oHtnlilisImtl for Ih (sity '10,(KK) ft), mill 
wlioii yow lie no (timl Ih, I or 0) is (iotoi'miimi! foi’ l)$, 
HO tliiit liny Ol' iilitlit liijnibliiii, Ih Hottloil n|»oii. 

Ill a oiiHo of iinii'li inos'o Hiilmtmitliil foiupli'xll.y) 
(lio ojioi'iiMoit 0 inlxlit Itivolvo tho o|illmiitn nmi of h 
givi'ii m1*i'iI lli'ol on H*2t> lioinlioi'N ofii'i'nllnu; out of 
till! MnrlminH nuaiiiHl iliiiniii. Jtnl ovini tiow tlio 
lii'oliU'in Ih mil iioinly tm lii'oiiil im It tnlglit bo, for It 
jH'oHii|»(iiiH(*H iili'iM'iil’t of I'oi'liilii ili'llnito olniriii'li'r* 
IhMi'h, oiH'i'iiliiiK fniiii ti Kivon sot of Iiiihoh; wIh'I'oiim ii. 
bi'iiinli'i' iii'obloiii wiiiilil liii'liiilc ii I'lniMliloi'tilloit iiM lo 
wliollioi till' nilni'k hIioiiIiI bo iiiioli' by litliiiblloil iili'- 
I'l'iifl mini wbnl lypi'H of nli'i'riifl), I'onmloly I'oii- 
li'olloil nli'i'i'iifl, kiiIiIihI iiiIhhIIoh, oIo, HiiI ovoii in IIiIh 
H oiiion linl I'OHti'li'li'il iii'obloiii ll Is olonr I lint (iio plmi 
/* for till' o|iornlioii now Iiii'IihIoh n Iiii'ko iiiiinbor of 
iIi'i'IhIoii vio'Inbli'H ll„ wIioho viiIiioh iiiiihI bo ili'“ 
li'i'iiiiiio'.j. 

TIiiih, lo linlli'nlo only n low, olio woiilil liiivo to 
iihhI((ii |iriorilloH to n sol ol Iiii'KoIh (iIoin IiiviiIvIiik 
iiiiiiiorli'nl viiliii'H for n not of iIooIhIoii mii'IiiIiIoh, oiii' 

of wlilol.. lo oiii'li Ini'Hi'l Iiliiloi.. 

iilion). t )no woiiltl lini'o lo sottlo on n IHkIiI (ilttii, tliln 
in turn bronkliiM; ilown iiilo n Iiii'ko niiiiibor of linll- 
viiliiiil iIoi'IhIoiih, I'lii'li of wlili'b oiiihI bo ilollnlli'ly 
lll•lo|■n!l!l'•ll, Tills tllitlil |ilmi, miioiiK ninny otiior 
ili'oiH, InvillvoM iIi'oIhIoiih ns lo llio loriiiiitloiiH wliloli 
wilt bo Ilown I'll I'oiilo, will'll IIrIiIi'i' o|ii)oh1iI on ii|i> 
|ioniH, will'll link Is iiroHonl, for llio IniiiibliiR llsolf, 
mill on till' rolii!n li'l|i. .Ml of iIh'ho ihiiIIoih i'iiii bo 
Hysloninlli'iilly sol ilown In hiioIi ii w'oy flint llioy nro 
iii'!!!ilto|y sol Ill'll by iiHslRoliiit oiiinoi ionl vnliios to 
vni'ioiiH I Ioi'IhIoii vnrIiibloH Ih I'iI'iihIvo Ini'llns iiiiihI bo 
llii'linloil In IIiIh lllulit (ilmi, iiinl in i'oiihIiIoi'Iiik viii'i- 
oiiH foi'iiinlloiiH mill Ini'lli'H il Is I'loiir lliiil oiio Is 
foi'i'oil liilo n ilolniloil I'onsiiloi'nlion nl llio ni'i'iil'iioy 
mill olToi'lb'l'ooMH Ilf till’ ili'loiisb'i' liro nl Ibo boniboi'H, 

I Ill'll' viiiiiornblllly In ononiy iilbiok by llulilor |ilniioH, 
link, rookolH, nil' lo-nlr lioinbliiR, hoII'-IiiIIIoIoiI ilmn- 
IIRO, oto, t^iiostloiiH of fiii'l I'liiiHinniilloii, wi'iir on 
iilrornfl, oiow nioinlo, mnliiloiimii'o, IriilliliiK, |my- 
I'lioloRli'nl mol |iliyH|oliiRli'nl llnillnlloiiw on (tnnitorH, 
biiinbni'illoi'H, pHolH, I'll',, iiiiihI Iio I'oiwliloi'i'il. 
Wi'iillior, rnilm' iim lnnlloii nlils, niiil riiilnr bonibliiR 
niils nro liilinniloly involvoil, i•robnblo ilnniiiRo to 
own nli'i'i'iifl froiii link, roi'kolH, llgtilor nlliioki I'lo,, 
Involvo I'lllllllll'X iiiol Hiibtlo HlinlloH of (Ito VIllllOI"* 
iibllity of nli'ornfl I'oiopoitoiilH miil pi'i'Honiiot, frng* 
iiioiibii Ion olniriii'loi'Ulli'H of onoiny hIioIIh, llro oonl rol 
ih'oiii'ih'Ioh, I'to, I'lrt'i'i'tlvoni'HH of llio bonibliiK hiVolvoH 
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nil Hid illini'iill |)i'«ili,‘ihlllt,v luiil hIiOImMi'n of liouiliiiin 
ni'ciimi'liw, mill Mm iirmy nf liM'lui'H wlilcli ciildr 
Into tdriiiiiinl linlllNtlcn, Tin* diidiiiy ili'IViiw'w of nil 
NorlH mill iikiOiinI nil ty|idn of iitHidk iniml lin i<nll- 
iiiiHcil nn Im'hI Olid dim on Hio IiiikIm of |iiim! dKiiiiiidni'd 
mill iiitdllliidiii'd (Mid piml dS'iidiidiidd, liidlijdiilitllyi 
lull, lidliijf H'oHIi miu'li If il i'iiiihIiiM iiidi'dly of Hid 
iiiiildi'Mliiiiilitlily diiioHoiiul rdiidlloii of di'dw nidmiidrN; 
|ii'(i\‘IhIo!i iiiiihI Ik* iiniild foi' IIi'kI Iminl iiiiiilyHiH In Min 
fidlil mill III I'diitriil lodiiMiiiiH liv Iddliiildiilly dom|ii>> 
Idiit iidi'Moiiiidl Hill'll UN Mid l)|idruMoiiH AiiiilyHiH 
Mdi'lloiiH," mill III ddiili'iil I'lii'idliilliiK mill iiiiiiI^'hIh 
liiirdiiiiN Hill'll iiH illil Hill I'i'iillv i'xIhI iIiii'Iiik Worlil 
Will' II. 

'I'liiiH III MiIh l.liii'il illiiHil'Miioii of mi o|m'|'iiHoii (), 
Mid|ilmi /'I'ldiirly im'olvdHn \'di'y liii'udiiiiiiilidi'of ild- 
i'IhIoii s'liriiilili'H l>,. M'liii'li tiniHl hd ildldi'iiiliii'il in 
orilrr In ildi'lilc Hid |ilmi. .Vidl Hid lii'li'f i|i'Hdri|iMoii 
Kl^'dll iiliind linlii'iildH miiiMii'i' j'dnliii'd of him'Ii |ii'oIi 

Il'IlIH II fdllllll'd dllll'll SSd llll\'d Mill llldllHolldll IIH 
>'l'l , lull M llll'll Ih dHHI'llllill, 

ll Ih, ill fiidl, I'li'iii Mull Mid ilddiHioii viii'iiilili'H l)„ 

lIll'IIIHI'IVI'H l|d|ldl|l| l||lllll 11 llll'Kd llllllllldl' of flll'llldl' 
mill lOOI'd llllNid MII'lllllll'H, Hill'll IIH Hid flll'l dOll> 
Hiiiii|ilii!ii of 11 M-20 III ^{K'l'ii hmi, Nfiddil, mnl ulll* 
lidld; Hid iidri'i'iiiuud of fiiiniiidiilH Iiii'ki'I' Himi, nny, 
mid iiiiiii'd ill wi'iulii, wlildli Idiis'd ii ddi'liiiii liiii'Hiinu 
AA xlidll ill I'di'liiln iiiiKiiliii' ilii'di'lioiiH; Hid |iroliii> 
liilily Hull I no .rill-i'iiillidi' hIiikh in ii I'di'liilii iii'dii of ii 
IIkIiIi'I' iiliiiid diiliHd 11 llic; Hid lii'oliiilild Milod III iiiIIh 
I lf Mid liiii'iiioiilKiilioii diroi Ilf di'i'lulii uniiH of ii M-’ill 
ulii'ii IlyliiK III liiiiii|i>' nil: ilid luoliiilild imiiilii'i' of 
iiii,\'H |idi' iiiiiiilli Mil 11 nh'dii Hi'iiHiiii Ilf Hid yi'iii i Hull ii 

ddl'lllill dlldlllV llll'KI'l Mill lid >lf.|ll|l' fl'OIII I 1,1)1111 fl 

iliul Mill \ iHiiild fl'OIII ;ill,IHHI fl ; dll' Tlll'wd IiiihIi' Mil'i- 
iilili'H, mIiIi'Ii ud Mill I'iiil I > lllniH iiulii'iilliiK Hull 
llii'i'd iii'd ,V of llidiii) iilTdi'i Hid i|di'|Hioii \'iii'liili|dH 
/)„, lull iiid illxiiiu I I'loio lid'iii 

(Vi'liiiii of Hid liiiHid Mii'liiliIdH ! ui'd III mil' iHh-- 
llonlllr III I lull Md dull doll Hill I Ill'll' Villi IdH. I II lll'I'N lll’d 
niuldr Hid i'oiiH'ol ol liiu diidim' (hiiuIi iin, for dMiiii|i|d, 
liid |ii'oluilillll>' Hull diidiii\ llulildiH iiIIim'K III II ddi' 
liiiii plio'd mill Hindi, llllidi'H, Hill'll IIH Mdiillidi', iii'd 
niiili'i' Hid doiiii'ol, .HO III H|idtik, of iiiiliii'd. 

II Ih I'ldiir Hull Mid rdliilliiiiH hdlvvi'dii Hid ilddlNloii 
\'m‘liilildN Ii mill Mid IiiinIi' vui'iiilildN I nrd \di'>' 
i'olii|illdiildil, 'I'lidHd IMO hi'Ih of viil'lliliIdH iil'd nil Ill'll 
loHi’Midi' III nil hiiI'Ih of i'ol!i|iiidiildi| « nyn. Hoiiid of Hid 
iiddi.‘'iloii viii'liilildH Ii iii'd mil loimldiilly lmld|idiii|diil, 

“ Hdu, for d>iiiiu(ilu, I'l'fi'iiiiii'u fj, 


fill' iwnIkiiIiik II viiliid III Olid iiiiiy liinilvu i'unIi’Ii'IImh; 

ddl'lllill of llld IiiIhIc VIII'lllllIdH III VIlllldM, III* rmiKUN of 

viiliid, wlildli III Ini'll limy dlTddtlvdly lliiill. mill may 
dvi'ii N|iddllldiilly ildldi'iiiliii! Mid vitliid Ilf oHidi' Hd- 
diHliiii vnniilili'N, TIiIn In, of doui’Nd, imndly Mm fni'imil 
iiiiiliidimiHdiil di|iilviiliml of Mm oIivIiuin fiidl of nx- 
lidHdiidd Hiaf ofidii Dim iludlNloii diimniltN ii irnrHuii 

III ddl'lllill flll'llldl' ilddiHinliH. 

Aiiiniin; Mm viii'lalildM wliluli play lm|)iii'tmit. inldN 
iii'd Hid i|iiiiiiMlldH, Hiiy AM, mIiIi'Ii lidHlKiiiild Hid iiiim* 
lidi'H of ddl'lllill t,V|idH of \Vdii|iniiN W'lildll ivd or Hin 
diidiiiy limy liuvu umiIIiiIiIi' at ddrlalii Miiii'h miuI 
lilai'dH. 'I'lii'Hd VIII'lllllIdH limy lid ilddiHloii I'arlaliidH in 
."Uiind iii'olifdiim, mill IiiinIi' I’ai'lalili'N In oIIii'I'n. Hi 
H li'iildu:ld dali'iilallonH mid Ih liildidHldil In ilid viiliidN 
of .V/ovdd fairly Ioiik fluid InldiviilH niid or I wo or 
d\dn mol'd yi'ui'H. In lai'lidul diili'iilulloiiH, mid Ih 
inidrdHidil ill ilu' i'iiIiii'h of A , at H|idi'||ld jiliiddH, ami 
ovdi' a hIioi'Ii'I' fiiini'd inldi val of, wiy, a fi'w Wddkn or 
inoiil liH. 

NN'd liiivd iii'oui'dNHdil fur diniintli In a |U'd|iniinm'y 
HIhi'iihhIoii ho Hull Md dull now ili'Hi'i'ilid Mm i'hhi'iiHiiI 
iiml ddiilnil fi'iiliii'd of 11 Kdiidi'iil tlii'ory of air wiirfuid, 
'I'lid ddiilriil fdiiiiii'd Ih olivimiH uml Hlni|ild. H doiiHlHlH 
iio'i'dlx' of Hill imr Htiif llld iiliiti /' hIioiiIiI, In fiidl, lid 
dliariididi'iiidit ii.v Hull |iui'lii'itlur huI of ilddlHimiH I) 
wliidli In u'lu'f/i inont In uh, iniioi'ly Iliu huI m IiIi'Ii hH'i'h 
IIH Mid iai'ui'Hl iiiiii'uiii of iirotll Hid Iiii'ki'hI I'Wduu 
of I'dI Ill'll Ol'I'l' I'OhI , 

'I’lid MoI'iIh /u'u//7, irlnni, uml i'i.hI i|o mil, of diilil'Hd, 
I'dl'dr III Moi'lli IIH liii'iiHiiidil III iloliui'H. 'I’lii'y I'dfi'i' 
rallidi' III mIiiiI aiii.v lu' I'ulldil 110/1/107/ n'nrlh. (In Hid 
liriilll hIHi' Ilf tlu' Idilitdi' niid liiki'H ai'i'oiiiii of llm 
iIi'hI rni'lion or nllii'r "orl of luiriii mIiIi'Ii U lin|ioHdil 
oil Hid diii'in.i, If Hid rom'd(n of iiiiilliiry wortli in 
ili'vi'lo|ii>il iilonu; ri'lalivdly ili'i'diil IIiii'h, ili'Hliiidlloii 
mill luiriii III llld I'lii'iny mIII l>d I'oiinldil uh iIiu niord 
Milnalild, Hid iiiiiid Hdlinlldly uml |irom|iHy HiIh 
Hi'mI rni'Hi:ii iniil liiirin I'liiiliiliiitd Ihmiii'iI Hid hiii'i'I'hh- 
fill Idi'iniiiulloll Ilf Hid doiillldl. Hnintdi' I'aiiK" dim 
HfildrnlioiiH liiioIvliiK |iiiHHili|d fnini'd diiiillldlH, lioii- 
I'M'i', I'liiiiiol Hiifdly lid I'lilli'dly iiditldi'ldil, IIH |h wuII 
IIIiihIi'uIi'iI liy Mu' iIi'I'IhIoii In iiud Hid iiliiiitid lidinli 
on lllrimlilmii aiul N'mmuakl. tin Hid dimt nlild of llm 
Idilirdi' niid iiiiihI liiiid iii'doiiiil of mil' iii'i'i'HNiiry ux- 
IM'tiililiii'dH Ilf liilioi'i tinm, di'IMi'iil iiiiildi'liilH, miiiidy, 
iniili'i'Idl, iidi'Hoinml, did, In Hoiim Hlni|iid i'iihi'h ll niiiy 
Im piiHHlIild In li'diii inlllliiiy wiirlli uh dliwdly iiiiiilo- 
KoiiH III innii''liniirH of lulior. In iiHmr i'uhi'h iiiiMiIiik ho 
HlinpId will Niiltidd, 

Mlliliiry wiii'Hi, im Hm pliriiHd In Imi'd iiniuI, |h 
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t'l(W(\|y t(i Hut Ki*in»itil ('uiKMipli nf iilililif In 

iHMiiKiiiilc tlicfii'y. Anil (tin I'l'tnlor l« wiimily iii'xi'il *«» 
mill tint illwi'imNlun uf iv iiiiiniii'litnl tln>nry nl' iilllliy 
glviMi {nil pngi'H I ft III 20 iiinl fUitivlinnt) In "Tln'nry 
nl' {iiiiiii'H null Mcimiiiiilt' Hi'hiivinr" by iloliii vmi 
Noiniiiiini tiiiil OMkiii* MiFi'Ki'nilnni,' 'riiici inniii'i'i'lni;; 
iiiiil lirllllniil liiiiik U, It. itliiiiilil III' iiiiIiiIimI mil, I'nii- 
iiiti'litil III a iiiiiMt. Iiiiiiiirtiiiil way with llii> \'li'\v|i()iiil 
lli'l'i' liaiiiK lil'i'Ni'iili'il, rm* ll ili'S’i'lii|w a lar«i‘ pai’l. nf 
till' nialln'iiiiilli‘H iii'ri'Mwny I'ni' llu'iainh nf I’lnnpi'tl- 
llvi' pi'iiri'«Mi'a, 

Hill iiamtiiiliiu tlial llnai' Iimk Iummi ili'vnlnpial a hiiI • 
iHl'iii'liiiy I'liiii'i'pl Ilf inllllaiy umlli {Ini' uliifli wn 
will MW III!' niiliilliiii MSN'), llii'ii lht‘ cKiic/il/a/ yi/'n- 
ri‘i/ai'f' 11/ (I fivHvrul lln'nri/ n/ u'iii/oit in fn ilvU'i'miiiv, 
fur mil/ ii/ii'rii/iiiii (> a p/iia /', ii'/iuki' mlin'n of Ihr i/r- 
rinitiii omioltlrn l)„ mo.rim in ihr militiirn inirth .MU', 

l.i'i 11.1 li'.v III iitiika IIiIm Filiimliiiii aiiinmvliiii iiinri' 
I'laiii' anil ilaliiilli'. Snpput'i' fur llm iiiniiii'iil llial it 
willafai’liiiy niiii’i'pl nf iiillllary wnrlli liim lii'nii iln- 
vninpi'il, llial li<i'lnili|iii'H liiiyn liiaai alal mi'iili'il fur 
I'liilipiililiK, ri'lalh'i' In a n;l\'i'ii npi'i'iillnii ll iiiiini‘l'< 
ii'iiliiiililai'.v wiirlliH nf \arliai.*i pliiim /', llial In In 
nay, nf vai'Iniia i'IihIi'i'h nf llii' iIi'i'IhIiiii yiirlalilaa iK- 
ill furl . Ii'l Ml Miinpiiw llial I lii'i'i' liiiN I MM 'II r'liiwl I'lii'li'il 
fur IIiIh npi'i'iillnii U a ki'i'iiI Torlmil~Slrolinir I'lmi- 
liiiltr ['I’Hf’]. 'I’IiIh I'liiiipiili'i' liiiM mil' iiinlii niilpiil 
llial llii' iiMi’ wliii'li illHplii.yM ilii' iiillllnry unrlli. 
It liiiM a Ml'I 'I nil I M'l Ilf 1 1 la In. nlii' fur I'lirli nf 1 lin •IrriNlnil 
t ariiilili'M />„. .Niiil ll liiiM a llilril «rl nf iIIiiIm, mii' fnr 
I'lii'li Ilf llii' liiinic viirlal'Ii'M I \ . 

iMuppiini' Ml' Mi'iil niir-i'I'. i'M, III lliiauiiial Inn, lii'l'nri' 
iIiIm lai'lli'al-Mli'iili'M,li' rnnipiiii'i innl pla.t' willi Ii.m 
I' liiilriiln I'nr llil.n prmi'nM will IIIiimI mil', ami pi'riiapi 
inaki' innri' I'li'iir, nniiii' lliitiiia niilil iiImM' 

NN'i' niarl li,f ni'llhm In llir apprnpriali' Milncn In 
llinnit lia.Mlf' tariiilili'M r wlili'li ari' nmli'r I'lii'iiiy I'lm- 
li’iil, anil lliiiMi' IiiinIi' V iirialili'M I' wlilrli arn niali'i' 
iialiiri''M I'liiili'iil. In nniia' i'iimi'm Imm, fnr I'Miinpli', ilii' 
Mi'ltinu iliiii' fnr a wi'll-kiinwn I'lii'iat aiillalri'i'afi 
illri'i'inr) llii'MM may Im liini'ilril im ili'flniii' II.M'iI 

t'alni'M. In nllii'i' i'iimi'm (iim, fnr I'MiMipli', ... 

illllniiM nvi'i’ I'l'i'laiii I’lii'iiiy IiiI'hi'Imi llin I'lmipiili'r 
iniiMl III'I'liiilppi'il In ni'i'i'pl paraini'li'i'M tvlilrli I'hai''' 
ni'li'ilKi' l.lii' Mlaliiilii'iil lii'laivinr nf Ilii' i|Manlil,v In 
i(l|('Ml|nli, III wllll nllii'r I'IIMI'M (iiM, fnr I'.Miinpli', pinli- 

I'tKaaillliillrit niKiiilii'iiai'it in iml ii'iiiiIi'imI nf Ilir *>i<iili< nf 
vtilai'M Ilf MW, Only lliiniii' unlia' In lai|iinltiiil. Hlia*n ImMi 
I'lwl mill (inilll liiivr lii'i'ii liiknii iiilo iii'imiiiiiI, iilir "r|. nf 
ili'i'lnlnii vnrIiilili'M l« Miiiaiililuiinimly lii'llia I linn a Mni'nial m'l 
jil»l. (il'iivlilrij llm IIi'mI W'l Ii'IIiIm In ll lili'Ki'l' viiliin nf MW. 
timv inimli lininr In nf an iia|iiirtinmn. 


ftliin mil m'CMi'in'y nf (iiminy lira fi'iim (luslbln «iiiis In 
ali'friil'f) Him cniiipiitM!' miiMf, Im Mi|iilppf»H tii annapt 
It iMiii' nf viiliiMM, MMlIfiiK IntvMi' iwnl iipiini' llinltM in llm 
ipmiilliy In i|iii'Mllmi; In iliMi'mnpiiibiKprni'MMM wfilitli 
will lakn pliicM pri'Mi’iilly, HiIm parilaiiliir bawla vai'b 
iibln will III' itllntVMil In vary nvcr IIiImI'M lIlimlnH riniKM, 
olliMi' biiMii' t aiiabli'M nf IIiIm hiiiiim lypn will Mliiilliiiiy 
vary, iail wltb I'niiMiantly I'liitiiKlng pIihmm i'mIiiIIiiiim, 
MU llial wlililii a Mlini'l llnm Iliii'rHl* Iuim in fani ittki'h 
iiiln m'l'iiiiiil all I'ninlilMUlliaiM of t’liliii'M nf llnmn 
Iiii.'mIi' t'lirlabli'M fnr wIiIi'Ii li Im imnMMMary In I'Mliinaln 
a ranm' 

llatliiK Mi'l III llii' "I'lii'iiiy" llial "naliii'M" IiiimIii 
t'lirinbli'M (bill li'iit'iiiu iiiaii.t nf llii' nllii'l' liitMlii viii'b 
iiIiIm I'niilrnlM iim ynl iiiilniii'lii'ill, wn iinw bi'glii In 
IwIiIiIIm Him iIi'i'ImIiiii t'lii'liibli' HIiiIm. NVm iiiii.v, for 
I'MiiiipIn, liiivn III niiiiij a. I'l’i'litlii Mi'l Ilf Him ili'i'lMlnn 
t'liiiiilili'M niiM miikkmmImiI, fnr Msani|i|M, by Him Air 
l''nri'i>N Hniiiil, III by I'IkHii, nr by Millin' m'liMi'iil wlHi 
all iiMiriainiiiii'al iiiinibi'r nf mIiiI'm. W’m mIiiI'I In mmI 
llii'MM t aliii'M Ilf />„ III, niiM afli'i' aliiillii'i'. Am wm iln, llin 
IliiiMi' i‘ali'iilalliiK liii'i'lialilMiiiM iiI'm ni<I, In iipi'ratlnll, 
mill taliii'M inr In Moini' i'iimmm liallralMil ranj(i>M nf 
MiIiii'h) bi'itiii In iippi'nr nii Himmm biiMji' vaiiillili' iIIiiIm 
w lili'b WM Hill Hill nilHiilly mmI. I''nr I'Miiiipli', If wn mmI 
niilii Him nf l.liM iImi'ImIiiii viii'IiiIiIm HIiiIm a viiliK' wlilrli 
I'lirrMNpniiHM In Him i'IihIi'm nf a 0-In. nn'ki'l nf it i mi'IiiIii 
l.ypM, Hii'ii Him IiiimIm variabli' HIiiIm I'lirrMMpniiHliiij; In 
friiuniMiii, aiiKnlar, aiiH iiiiimm HlMlrilailinii I'barai'li'r- 
ImHi'm, iiiih'm iiM'r In priipar mmIIIiikm, If wm mmI a Hm- 

i'ImIiiIi t'lirlabli'llial .. 1 ri'Npnial Inn I'Mrliilli mIkIiHiik 

MyMiMiii, Ilii'ii Him IiiihIi' t'arliibiM HIiiIm Miirri'MpniiHiiiK 
In prnbabllily nf Hiiiiihum, Mil'., iinlli'ali' riiiiKi'M wliii'b 
Miiri'MnpnllH In HiIm MyHll'III. 

ll Im pi'i'fiM'ily piimmIIiIm llial, iifli'r mmIIIiik In a mmi'-* 
lain ininibi'r nf tiiliirM nf Hi'i'lMlnii t'lirlabli'M, Him 
lliai'blllM Im fnlillH In liM Inl'ki'H tt la'll nlii' I I'Imm IiimiiI 
III iiiinlbi'r ili'MlMlnii t'ai'lablM, 'I'IiIm iiii'iiIim llial Hat 
Hi'mImIiiiim iiIrMiiily inaili' In fai'l ilMlMriiiiiiM Him ri'iiiaiii- 
lilK Hmi'ImIiiiim. 'I'Iim I'liiiipli'N liilMrrnlitHniiMlHpM, fill all 
Him ImimIm variabli'M, Im miimIi (aiiil pi'ilaipM ipillM iin- 
Mspi'Mli'Hl.f Mill'll) Hail Him varIniiM ilMi'lMiniiM ari' iinl 
ri'aiiy iiiilMpi'nili'nl. In IliiMi'imi', oiim pumIimm a Kpi'i'lai 
biillnii, anil all Him rMinaliiliiK Hi'i'lMlnii varlahlM HIiiIm 
innVM iiiiimiiaHi'iHly Inin Hii'lr iii'i'i'MMiiry pumIIIiiiim, 
IliiiM Mlintt liiK f bill I'nrlliMi'Hi'i'lMlniiM wm him pMifnii'M 
miiiiiiiiIIImH In, 

ill I'liMM, bntvMVi'r, Him HMi'lMlnliM all prnvM In Iim Iii- 
ilMpMllllMllI, OIIM I'nlltlllllMN lllllll all lllMlr VIlllIMM llllVM 

Imh'ii mmI III, Al. HiIm jiiiii'lnrM (nr vary Mlinrlly IIimi'm- 
itflMr, (tnrritMpniiHliiMi In MmiiM lliiiM Hcliiy rMi|iilrt'H by 
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Him i'*iiiij)iillnK niocliiirilmnn) tlii> winth illal 

IlglilM lip iiiiil (liM[»lii.vx flio iiiiiom'imi v iiliii* nl' jVIW 
Only iKivv (Id llin t'i'iilly lfili‘i‘('Hlliig llilngn hitgln In 
lm|i|Mni, l'’lrMl nf nil, min wnlnlinH llin xiilnnnl' MW I’nr 
II I linn iliii'ing vvliinli tin' ciniiinilni' In li'.vliig diil nil 
I'lMiiliinalImiH of tlniNn IiiinIc vnrInlilnH hd' ulilnli 
I'liiignw, I'lUlini' timn N|in(>llln vhIiii'n, vvni'(' wnl In. If 
lli(> MW viii’li»H nidniy (Inring IliU |iniidil, min iiiny 
IKWNllily ('(i.M’liidn I linl, linfiti'n ill lnin|nInu; In iii-dnnnd, 
fiii'llini’ I'nNniirnli In iinni’HNiiiy III mdnr In dnilnilf llinNi* 
IiiinIi' vnrhiliInN Id iiKirn nni’i'du I'liiigcN, Oim inn>' piny 
vvllli Npnnilln niinN dl llinun hnNln viii'inidn dIniN Id 
dnini'ininn w lili'li dim di'diK'N ll In (( Ih(ni< niinnilidiiiy 
ndnlrllnili'.N inlncijinlly In llin nncnitidiii.n in ,MW, 
Mlinilni'ly Ini' llin IniNln vnilnldn dlnU mt niindi liiivn 
lin(>n Ni'l Nlinnilli' liiiinlini'N (iii' NlnllNlInnl pninninlniNl 
dii(< cnii nIiM'I llmin (din nl n I linn Id Nnn whnllinr llin 
MW In NniiNllU'idy dl' nIiikuInIiIv innrnnNnd llmndiy, 
hill Ilf gi'nnlnr iirnlinliln liilni'i>Nl In ihn Itniinv ini' nf 
llin M W dinl will'll min nlini'.N ilin \ nliii’N ncI Inin ilm 
(Ini'iNldli Viirinliln iIIiiIn. /''nc linn line in chdiifiinfi llii' 
iinhliii'n /i/nn fni' d/c nin't'tilinii in (///n«/i('n. dinl in iili- 
nn'vni(/ i/d'i'r'//// irlll‘l||l■l' Ihf c/iiiiif/c in I'ltilli/ ftir llir 
bi'lh r III' fur Ihr inirnr, 'I'd Ncnk dm nininniin |dnii, nun 
wiiilld Ncl liilii ii|ini'nlliiii n nini');;n('.*ni wlili'li i!tti;;dli 
wMli I'liniigliig plniNn i'nlnili>!il Nhifl.N nil dm ilnnlMlmi 
iIIiiIn llii'diigli I'M'li'N Ilf iii'i'i'nnII i|n ( iiliinN, Ilin inHiililug 
vnliinN Ilf MW lining ini'in'ilnd mu IIiiiI Ilm niiislinnni 
■nnn Im Innnlnd iiiid i hn ('dri'nN|imidlng nnl iif iitillnniin 
viiliinN Ilf dm dnnlNlmi viii'IiiIiIi'n IJ„ di'Ini'iiiinnd. 

ll nIiiiiiIiI III' ndiiillli'd iil mii'n ilmi mu i'idn|ilnln 
iind Mil fni'innlly iiini'liniilxnd nil iiimlvlinnl iiiiii'niliirn 
iliiiililli'NN lli'M fill' III dll' fill llin, 'I'lin N|ii'ni| niid llnsl* 
lillily III nidi Ini'll dlglnd niid niinlngim nnniiiiiliiig dn- 
\ li'i'N l|inl'l li'iilni ly IliiiNi' wlili'li d|ini'iiln III nlni'li'iiiili' 
i'iini|iiillng nim'I'iIn Mild IniM' \ni'\ IIiaIIiIi' I'mili'dl 
MyNli'iii,''!, nnd dm ni'ciii'iiny ninl nIiiIiIIIi.N' nf niiiilnin 
iiKilIhlngn M'l'iii NVulniiiN (iini'iiiildiig gi'cnl fri'i'iliiin 
In dll' iiNc df fi'i'dlini'li ldd(iNi nlTncIh niy rnnniM' niiy 
lirni'di'id dlllli'iildi'N dun In dm niiiinili'sll,\' nnd 
niiinniil df llin nnnly«lH lidnhnil. 'rim fiictid')* wldcli 
|ir('vi'(i"l ilm (iri'Mi'iii I'miNirni'diiii id nik li n i'idii|nilni' 
llin Hill llidNC Ilf i'iini|inllug i'mn(d('\|t\', Niinnd, nli 
Tim rnni dilllniil!I cn, ihiiI Ilm liinllnl iiiiin nf Mni'li n 
pi'di'i'iliirn, will III' dlNi'iiMNi'd III dm imvi nni'ilmi, hiil 
ll Ni'i'iiiN wliiilly llld'ly dint llii'Nn illllinnIdnN nnd 
llinilnllmiN nnn, nl IniiNl fm' inniiy lni|!dilniif |iriili- 
InniM, lin (ivni'cmnn, .And ilm iii'nNcnl niillim' wiinlil 
like Id I'lMk dm |ii'd|ilii'ny I lull JiinI iin Wiii'ld Will' I 
wiw Ilm lili'lli, nnd Wnrld Wnr II Ilm lilgli (Invniiip- 
nmnf iiiid nlTni'lh'n iinm nf firn I'liiifi'dl |ii'i'dli'lm'« 


W'lilnli, Ml fn Mjiniik, Mnlvo (liii Inimndlidn iiintlnnl 
pi’nlilnm flic a Hliigin gun, no dm imxt, w'lm (nlimild 
(Imi'n Im dim) limy rnMiill- in Ilm (lnvnln|ji!niiil ufid imn 
df gnimnd limllnnl ('iiiit|inl.ni'N fur mm In Ilm flnld (im 
mi Ilm llngNld|) nf n. II«h'I, fni' nxiiniiiln), niid ovnti itf 
Kli'idngln I'diniililni'N nf (Im dlN|i(iHid nf fim liigli nnin- 
ninnd, 

(2.!i CAIITION.S 

Tim liiNf few iingCM liii\'n dnNCi'llmil nil linngliini'y 
iniii'lilim, TIiIn iIi'ni'i'IiiIIiiii will, ll In lid|ini|, Ni't'vn In 
innkn nlnni' nnd V'K Id I'ni'hilli liiiidiiiimnlnl iiniii'i'In nf 
w linl II gcimi'nl llmni'y nf nil' wni'fni'c niiglil Mdinnllnm 
III', hill IIiIm n\inn|il(', wIlli II,n "Unim (idlillii'i'g" 
niimidim, niiiH dm rink nf giving ni'rlnln wrung iin- 
lii'i'NNlmiN, Wn wiiiil, (Imrnfiii'n, in nxiircNM Imi'n Niiiim 
wnrnliigN, 

I, \\'lll diiiNC wild I'diiNiili'i' dm iiiiNNililllly nf Himli 
n iniinlilim In lin w Inilly ('dnlriivni'NlMl nr diililmiN jiiMl 
fiirgnl dll'I iinI ll", pngi'N, Mini I'liiiNlilnr I Im i'i'kI, df Ilm 
ftmiNniid iirgiininnlN Imm iii’i'Ni'iilnil'' 

li \ii nnn nnn lidim, nl iIiIn nni'ly Ningn, in |irndln( 
dm nnliinl fin'!ii nf (Im iddniiiln Hnlnimn iif iinrlid wiir» 
I'nrn, ~n dn(i!ll» n.'T iml ii; Im dtknn i<m -^nrlnwly. 

II, ll inii.v very wn|| Im Ilinl, fur n Iniig lliiin In ilm 
inlni'i', ll will iidl Im iniNNlldn In nnrry mil, nlinl.VNnN 
df ni'i'ltd wnrl’iii'c im "nvnriiH" In nlmi'iinlnr iin IlniHn 
Imllnnlnd In Ilm Imhi I'nw- pngi'N, linl llinl wniild In iin 
W'liy rndiinn Ilm linpiirlnimn nf ifnniing wtih Niinpinr 
niinipdimiil pi'iililnii'N, nnd limn winking grndniilly up 
Id dm Nliidy df wlidln dpnrnllmiN. 

I Tim ('diinnpt iif inlllliiry wnidi In ndinlllnilly, nl 
iIiIn Ningn, lidlli Migim nnd dlllli'iill, llnw niiii mm 
•imnNiirn, wIlli mm i|nnndlnllvc IiiiIi'n, hh ninny 
IniilvN nnd nh inniiy Ndldlni'N' IIvi'n, nnd nii niniiy diil- 
lid'N, nnd Nil niniiy iniin -limn'N nf Inlnir',' I inn Niirn llinl 
I nni Hill iidw pii'pnrnil In uiiNWnr, ll inny Im llinf 
iniii'c I linn mm Indnv will Im iiiinv'iildnliln (nnd Imncn 
Ni'vi'i'id mppiii iIIiiIh mi TMl'), linl I Imm lire dnnp nmi 
nvpnrinimnd inllllnry, ni'mininli', nnd nnnlylinnl 
ii'.inda nvnilnliln In wnrk mi iIiIn pidlilmn, niid mm 
idwnyN ri'liiriiM In dm Nliililini'ii I’lml lind Ilm iivniidl 
nmnpnriNdn, wlmllmr nf liii'nninmiiNiirnlilnN nr linl, 
Inin Id Iin niiiiln niilmr liy iilinlyNlN, in' iiingli', nr liliini 
gnnHN. I inn Nlniply iirgnliig fur riming (Im ('mnplmdl v 
nnd Ilm fni'lM, nnd piiNliiiig niinlyNlM In IIn iiNiiliin 
llnill. 

A, hnnminimr llinl ii grnid dnni nf prngi'CMM IniN 
nirnndy Imnii iinidi', Hmim nf (licNn ndvinmi'N nl'o rn« 
fni'i'i'd Id liilnr In Hni'llmi I'i.H. linl, n|mrl, I'rnin tini 
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(’ncdiicdgltid jinigi'iw hiiMli* lii llii' nii'ily of (iilllliiry 
priililoiiw, ItoUi ill IIiIn imii' mill (‘lll■llot• (iim «ki<(i'lii<(l 
In Hi<dl|i)ti 12.li), llitnn liim lionii it Kinnt ili'iil of inoni 
liiwlii iiiiillii'itiitlli'iil work wlili'li in ri'li'N'iin!, 

Ht'lVl'i'lit'l' IlitM Inioll imilli'i ill Him (ion 12, l| to till' 
piiwi'ii'iil iiiiiilyMiH Ilf i'iiiii|ii'llliv«‘ iii'iH'i'Mni'H I'liri'li'il 
mil liy von Ni'iiiiiiiiiii iiml .MmwiiMli'rii.' 'I Ih'IT iiri' 
iiiiiiiy fiirllmr iiii|iurliiiii iili'i'ow of ri'wiii'i'li In ho 

I'liiiinl III III!' Iiii'iti' lili'i'iiliii'i' of iriiiilii'iiiiiili'iil I. 

liiiliili'iM, III iiililllliiii, tlio i|iiiiiilltiillvi> i'i'iiIiikIhIn, 
ulili'il hy liiilKtiiiiiliiiK iiiiillit'tiiiilli'lnmi, Iiiim' iIi'^ 

\'i'|ii|ii'il I'sli'iifiK 1' i|iiiiiililiill\'i' Ilii'iiiii'H Ilf iIh' I'oiii- 
lii'lilimi Ilf iM'ii Ml' iiiHii' |iiiiii|liillimn lor fuml hii|I|iIIi'h, 
I'll', 'riic llli'riiliii'i' Ilf I'liiniii'lilK'i' liiiiliiuii'iil n\>lriii« 
linn lii'i'ii liii'Ki'ly i|i'M'lii|i!'i| liy llii' ui'ciil lliilimi 
iiiii(lii'iiiiilli'li!ii, \ N'lillrri'ii,'' dll' Aiiii'i'ii'iiii nliilinli- 
i'litii mill lilii|iliynii'lni, ,1. I.iii kii,' I In' I' l'i'in'li liioln- 

nln|, (ll•lll'^)[l■n Tl'|H».ii'l, mill dll' l|l|)«i«imi I liiilovtinl, 

( I. I' ( illllnl',^ 
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III dll' llllliVI' i|i'ni'l'i|ld\I' I'I'llllll'kn, nil niil'In of 
illllli'iildi'n limi' lii'"ii ovi'iiiiiiki'il III' li|jdii'l> Miimt- 
plioti'il iilii'iiil; no uill iiiiil'i' III diln liiiilil til tiilo- 
nimii' iii'riiiilil of dll'••l' inn I li'i'n, 

'I'll Iry III iiruni' lliiii n Hriii'inl dii'iny of nil tviii'- 
fiii'i'h I'liny III I'liimli'iirl imiiiIiI Ih' ii« rlilii'iiliiiin iin ll 
In iiiiin'i'i'nniii't. 'I'lii' |noli|i'm,« mi' of Ilii' nhiM-nl |io«i- 
nllili' liii|iiii'lmii'i', Mini of nlimttm'liiM. i'iiiii|ili'>it.\, Hut 
d'l' iii'iilili'iim MU' iiino III roiii|ii'lllii|i i lmi'iiili'i'. In 
iiimi.v jiiniiiiii'i'n ImnI ilmiiiK '•mu. In iniii'di'iilly nil 
llinliilii'i'n) III)' |ll'iihli'llin nil' lllllikl' llliilIV l|m'■'d•lll•l 
III imi'i' ni'li'iii'i', 'I'lii' nini'k liii'l In dinl |iiiiiii|ii ill'- 
I Iniliim /liO'l III III' lilllill'' II |i|llll i'M'i'lli'lll, uoiiil, 
nil illoii'i', III illniinlI'liiin /in'. In III' miIhiiIi'iI mnl 
I'lillmM'il. ll In iiol n i|iii'ndoii III nil'll' liili'lli'i'dinl 
I'liiliinlly: llii'i'i' In Hill nil liiili'lliilli' mnoiiiii ol iIiim' 
ilniliiK nlili'li VM' limy |ililliinii|ilil».i'; mnl ll iiniy lie 
llld'i'ly illniinliiiiin In li'iiiii only hv liliil ninl I'li'oi 
ri'iili'i Hill'll I'lirmiinlmii'i'n ll ix ii'iilK' fnllln mnl 
li'i'i'li'vmil III ki'i'p ii'iiimkliiK lliiil dii' |ii'oIi|i<iiih mu' 
('iiiiiplli'iili'il, niilidi'i mnl ilillli'iill I H I'oiiiHi' dii'v mi'! 
Mill dll' liinliil I'ni'l In dull dii'.t' iminl, fm hi'lii'i m 
wiii'w, III' hiiM'i'iI 'I'lii' I'i'li'vmil i|iii'Hdini in: Imn'* 

U dll'll' liny mlvmilmti' in In* ttnini'il friini ii'fimliin 
III inlinll III fni'i' i'liiiipli'xllli'n iiinl ilillli'iillli'n ivhli'li 
Ill'll In I'ni'l Ililii'ii'iH? Ihiw iln "Ji|il«nii'i!l" mnl "i'N- 
pniii'iii'i'" mill '’I'liiiinmii mi'iihm" I'npi' n idi miii'Ii prnli 
IniiiH':’ III Nimin IiihIiiiii'i'h ll iiiiihI lin riiiil'i'.nHi'il lliiif 


Ihny i|ii mil I'liim n! iilli mnl find, IIichu woi'iIm iii'ii 
ini'i'i'ly iiHi'd iiH IiiIii’Ih In novni' up ii pi'i'jiiilli'cil n'lnwn 
iniiili' liy Hiiini'iiiin in millmiily, In iidinr i'iini'h In 
iiiohI i'iihi'H dll'll' in iiinliiiilili'illy nil oiiKi'l' mnl 
liiini’Hl nlli'inpf In liuiiki' i'!<|ii’rli*iiri' mnl In I'yi'i'nimn 
JiiilKini'iii mill I'liiminni hi'Iihi', Mill JinlKini'iil Iiiini'iI 
nil I'xpi'i'li’iii'i', fii dll' I'sli'iil llnii ll Ih mllminlly 
IIIllii!i'il, iiiii'nf fni'i' dll' ni'iihli'in Ilf iIi'I'IiIIii.h; lliitl 
I'l'l'tnlil fl'Ilt.lll'I'H Ilf dll' |l|'l'HI'llt ill! Ill'llll iiuf imi'i'i'lllll! 
wldi dll' |iiiKl dull Ih III Hiiy, iiiiihI iihi> dm mm* 
lydi'iil nii'llmil, Ami wiml, linlni'il, iii'i' hiii'Ii i'ITiiiIh 
iillii'i llimi iliHin'Kmil)'.i'i| mnl fi'i'hly liiliildvi' HlnnlmvM 
Ilf n I'l'iil mmlynin',’ 

\n>' mil' nlio, willi ii liiii'kKioiiinl of Hrlniilllli'. 
li'iiliiiiiK, Inin wiili'lii'il dll' piiii'i'iiiiii' Ilf iIi'i'IhIiiii uh If 
HMiiii'dnii'H o|n'i'n(i'H in niilKiiiy i'Ih'Ii'h, Iiiih vniy 
liki'fv I'inli'il ii|i nidi II I ii'iiii'inliiiiH pi'i'Hoiml iidi'in'- 
lioii loi dll' \'iinl iiiiijiiiiiy of niiii'i'ii', iiili<lli|i:i'iil. mnl 
inilliolii' ollli'i'lH, hill ullll illHiippoliilliii'lll lii'i'lillHn 
of dll' fi'i'i|iii'ni iiii'k of li'i'lmii'iil I'miiiii'fi'iii'i' iil 
ili'i'inioii Ii'M'Ih, iiinl wIdi iIIhIi'iihI fill itliiil noiin'Ilmi'H 
IlllVI'In IIH "I'uninnill nollnl'" 

I iiii' III dm niiini piiiiilv /inttHi'In of I'iii'iiiiiMlmn'i'H In 
whii'h III ini'i'l dll' ilillli'iill ii'H of iiiiHoiinillv Iiiihi'iI 
I'onniniii m'linn in hi I'liniii'i'iliiii nidi u I ml oih' nmyi'iill 
d'l' "Ill'll! prohli'iii" A yiiimif mnl I'xi ii'iiii'ly i'ii|nihli' 
pilol iiDi'H ihiiiiiiili ll liiiiit mill o'i'i'llili' n|i'}(i' of I'liinlinl 
I'Npi'iii'lii'i' I In in, h>' IIiIh iIiiii', ii IIi'IiIi'IiiiiiI I'liliiiii'l 
oi'i'si'iiii I'oloiii'l III'in hili'lllt{i'iii, mnl III'iilivliiiixly 
Ih I'Spl'lil'Ill'l'll III' |h ln'ollttlll hlli'k III l')|tlln, III 
ihlmnlo, III W dull I I'lrlil, or WiihIiIiihIi'Ii, mnl lin Ih 
hiiiIiIi'IiIn' pill In n poHilioii of voiy I'oiiHiili'i'iihln in- 
HpiiiiHlhlllly w idi JiiiIhiIIi'I inn nvni li'i'liiili'iil iIi'i'IhIoiih, 
III' nniy, foi nMiinpli'. hr I'oiii'i'iimil wllli Hitililn mnl 
hIkIiIIiiu nii'i'limilHiiiH, .\ii I'littliii'i'i, pliynli'lHi ,ni inn I li* 
I'liiiiiii'iiiii nlio Iiiih hni'ii HlinlyliiK hIkIiIh Inli'iiHivi'ly 
mnl i'M'ImhM'I'Iv foi bI'vi'imI yniiiH i'iiiiii'h to IiI.h ilnnk 

foi liifoihiiilloll, III fill hiii'kiini 'I'lii.loiii'l diiiiiiliH 

iliioiiuh dll' mnli'iliil, liiiiiH II liidi' pull' iii Ilii' 
iniidii'iinidi'H, mnl dii'ii hi'Ihom on ninin' mii' fi'idnii' of 
dll hIkIiI whil'll III' IliilllvH Ih llkn hoIiII' lillll'l hIkIiI III' 
iiiii'i' dll'll mnl iliilii'l llkn, .M mii'i' IiIh fiinil IIiii' 
Mii'iihiilmv HtiiiiniH into ni'diin, mnl lin iiinki'H ll 
tmitily I'li'iii dmi Im (IlHuppiiiM'H. If dm li'nliiiii'iil 
I'spi'il Hii,\H "Hill ( oloiii'l, lillll'l yiiii lliliik,,." 
Ill' Ih Inti'iiiipli'il ullll, "Hiiy, IIhIi'Ii; I liiitn hi'nii up 
dll'll' uidi IliiiHi' f * t r nIniiidiiK Id iiin, mnl I 
kimu ulml I inn Inlkiiiu; iihoiil I" 

\nil yiin liink ill, dm lilpln mu of iIIiIhiiih mi IiIh 
i'Iii'hI, mill yon iiin ili't'imlly llimikfiil In lilin I'ni IiIh 
yiiiidi, Hkill, mill Ill'lly'ly mnl I'lmm Ih JiihI, im 
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(If'iM'iil. way III wiiii’li you, ii ilioor«flt>ul wliiv-iH-lniiiio, 
I’lin lull lillii I lull’ 111' In «rnilM’. 

Tliiil In wimt wum inmiil , iiliiivf, liy llin “lu'rojifoh- 
li’in." 'I’lii' woNl. of |i In (lull IIiIn I'iicrurllc, |lllll■ioill■, 
mill iilloKi'flii'i' lino yoiiiiK iiiiiii im ofloii wi'oum; 'riioro 
iii'o oNNi'iilinI ooiii|ilosllloM mill niiIiIIoIIom Io IIio 
lii'oliloiu wlili'li ho liiiN iiovoi' IIiiiiikIiI of, iiini for 
wlih'li IiIn lorliiili'iil I I'liliilild: ilooN mil iil nil oi|iil|i liliii. 
IIIn own iiloiiN liiivo liooii liilloxllily noi hy IiIhowiiox- 
poi'loiii'o iiinlor llro, llo iiinv' linio iinoiI n \'or>’ Iniil 
Niglil iiiul voiy Inol liiolii'N lull If llioy, In fnol, 
oni'i'loil liiiii I Iii'oiikIi nih o, H In lioyoinl roiiNoii or liojio 
iliiil ho will o\or lio olijoi'lh'o iiliiMii ihom, llo niny 

O'OII 110 I ho Norl who ihillhN llijll I ho Noloi 11 InI-I III'O 

wiihIIiik Ihoir liiito Inlorforliiu wlih Nolilioi'N hi whni In 
iiflor nil Ihi ir IuinIiionm (iin if |l woro iiol I ho IniNiiioNN 
Ilf nil of iin!|. \iiil ho |ii'iiIimIiI,\ ihliikN Ihnl lioih for 
iiiiloiiniiIo won|iiiii milliilroriifl miil |ilmio-iio|>hino 
lii'o, "nil you hill o In ihi in limk nl I ho i rnoori! 'I'hon, 
Duo, you Hoo ii nil wllh .viiiir own oyoN, mnl sou 
iloii'l iiooil mi,\ of Iho ^oililniii iiinlhoiiiniloH " 'I'IiIn 
In whnI ho oiiIIn "oouuuiiu noiino," 

Ii iioinI ho roiiioiiilioroil thni' tinliv lihnil oinulnil, hn 
osjii rloiionl III llio Ah' f’lnooN, ix n hluhl\' Miriiililo 
o\|iorliuoiil III iii'iiliuhillly, no ihni llioxo iii>|ivl<luis! 
oNjioiioiiooN ihi lull iiioiiii iiiiioh n|inrl from Iho imiil 
i'\ iiioiioo iNoiiio of llio itiiwl iiiiimrlniil of whioii 
winilil liiiM' III III' nii'oii li,v ih'iiil nil'll I ."(iioooNN In 
olioii nohloM'il lioomiNO Ilf Iho |iorNiiiinl ohnriioloriNiioN 
of Iho IIIIIII, irnl ill Njilio of rnlhor Ihnii Iio. iiiino of hin 
oi|iii|iiiioul I'ho IonIIiiioiiv III iiiiInIiiIhIIiik iinlU IiIiiiiIn 
i« ihoi'oluro oliiollv nil nrnuiiioiil Im iiul"lniiilhiK 
iin llvii Ion In, rn 1 hoi i hiiii fur i ir nuniiinl loi.v f mi l loiilnr 
jiiooi'N III oi|ul|niioiil III loiv iimitoiilm looiiiiii|iioN. 

riioro in III! luli'iiliiiii III iui|il\' llnil niioh uoll- 
luioiilluiioil mill osoolh'iii, lull iiiIniiIiiooiI iillioorn 
oiiuiiiiiiio Iho uinjoiilv. I hi Iho ouiilrnry, ouo of iho 
Nlriiiino>"l mill hii|i|iloN| hii|n'ON>‘iiiiiN uf iho noIoiiIInIn 
who hn\ o wiirkoil wllh Iho Moi \ toon i« iho inr«o iiiiiii* 
lior Ilf ronll\' om'oIIoiiI ullioorM hiithly luloillitoiil 
niiil oiiorMi'ilo, mill iiioii ul lino ohmnoior ’I'ho |iiiliil 
lioiiiH iuiulo hoio In I hnl: 

((///orON rri/iio'oi/ III iiihiniiixlrr /oo/iioou/ /inif/i'iunn 
Kill/ III iiiilhi' iirHiiiinriiihiltiinx no Ivt'hiui'ill i/rri7o/»oii o/n 
nhiiiilil Ilf rliiim'ii fur Ihrii' Iri'luui'ul Inti in lift, mil Ilini 
linllli: l‘.l'|ll■|•|l■lln . Siifli iijlin-rn hIiuiiIiI In fiin u imhl fur 
Ifiiiiiii'iil HviTiiv, mill nhiiiihl hr iiiniiilniiwil nliihli) In 

Hill'll m'lvii'f liiiifi i iiiiiifili III iiiiihv Ihfii h'lliiiii'iil 0(00/«■- 
li'iii'f I'jfi'i'iin’, 

Duo of Iho iiionI oiilNlnuiliiiK ohiirnriorlNlloN of ii 
... IIIIIII nIioiiIiI Iioii kiiowioilKo of 


IiIn own IIuiIIiiIIuiin, mnl ii williiiKiioNN fo nook mnl 
iioi'o|il, imu'o o.sporf mlvlco Hum ho oiui hliiwolf 
I'uriilNli, llo nIioiiIiI Iio uIiIo Io lu'lnti mi iinomufloiiiil 
lonlo Io lionniii IhoNurvoy of iuoIiIouin, mill IiuhIiouIiI 
linvo n onimolly Io rooinnlwi mnl iH>l»i'n<'liilu Mm 
tnnjor poliilN In u iooiitiloiii ni'H'iiiin'iil, ovoii llmiigli ho 
(lorNoiiiilly ooiilii lull ooiiNfriu'l llio iirgiimoiif, All of 
Ihono t'ouinn'iilN iiro olowoly ooiiiiooloil wllh tlio ilo- 
Niriihlllly of (ho lirlolliig of ofliooi'N nl Hio iIooInIou 
hw'ol liy n ooiiipolouf NpooInllKoil nIiiIT. 

'i'lioro In gooil ovhlonoo I hnl I ho polul,4 JiinI oiiiplni- 

nInoiI nro woll looonulisoil ..riniii highly phiood 

olllooi'N liy (ioiiornl Ariiolii hliONolf, for o\miiplo, 
Mill iiuforliiiinlolv ho plmiN Io roliro, mnl ii now noI, 
of lo|i Iu'iinn iiiunI Iio ooiii'liiooil nil ovor ngnlo. 

Mill loi iiN I'oiiirn Io our lunlii iIionIn, W'o hnoo IInIoiI 
nlmvo 11 oounIiIoi'iiIiIo inuiilior of iho klinlN of fiiolorN 
whh'h oolor inio nlr wiirfiiro proliloiiiN. 

Nuono, pri'Niiiunlily, woiihl nrgiio Ihnl niioIi I’nolorN 
nro uniniporliinl. Ami if llioro nro olhor, iloiiiiiinully 
looro iui|iiirlmil I'nolorN, ilioii liy nil iuoiiiin IoI IIioiii 

110 hroiiithl I'oi'wnril Iw llioir propoiionlN, mnl ll will 

111 onoo Iio ngrooil ihnl IIiono fnoloi'N (nflor Ihoir Ini* 
porlnui'o IniN imlooil lioon onIiiIiIInIioiI) nIiouIiI Iio hi* 
olu loti ill Ntii'h ;i Ni'hoo'o, 

\ii ouo woiilil proNiounlily ilony Ihnl liiilllnry opor- 
nHoiiN Nlnnilil Iio oiiinlui'loil hi noi'orilnin'o wllh Iho 
plnii which pi'oiuInon in j{|\o iho gronloNl. iiol roliirii. 
Ami who In |iio|inroi| in oinlui Hull, on Iho IiunIn of 
o\|iorionoo mnl hiliiilloo lonl jmlKUioiil, ho onli 
iiiNinnll.v mnl iiiVNiorioiiNlv proilin'o noIoHoon which 
ho (lonioN oiin lie proilucoil or lii'provoil liy logic mnl 
mnilvNlN',' 'I'hc cooccpl of lolliinry worih lony very 
well hen oiohI ililllciill olio, hnnl loiipply loNpoclllc 
CM*CN, Mol ll ll In III fuel n IiiinIi' coiicopl which pInyN 
no iuo\|inli|o, oM'ii ihoiiuh oflou n hhliloii nmi iin* 
rocogulNoil role, whni rlrliic In Hioro hi iliNi'ogiii'iilng 
ll? Nolhing In III ho gninoil hy Hio onI rh'li-llko prii- 
coihiro Ilf hiir,\ ing our homlN in iho Niiini Io iry (u 
oNi'ii|io ooiupllciiHoii mill illlllciilly, ’I'ho oiinipllcii- 
lloiiN hn\o III ho fuel'll, mnl iho Nooiior limy nro 
hroiighl mil Inin Hie open mnl niiIiJocIoiI Io logicnl, 
i|umililnHvo mnilyNlN, Iho hollor. 

ll will ho iirgoii hy Hoiuo Ihnl ll In very ililllciill, if 
imi linpiiNNlhlo, hi iloviNo niiy i(umiHlnH\'o iiioiiMiiroN 
of worih which enn ho npplloil nllko lo fnclorIcM, 
nhipN, fooil, iilrcrnfl, iiioii, ole, Ailnill'loilly nini 
iiNNiiroilly ll In ililllciill, Iml ll In pnrnlyiiliig mnl noH* 
iloloiiHug III luliull Ihnl, ll In liiipiiNNllilo. In fuel, miy 
jmlgiuciil, Incliniliig Hiomo proilucoil on Hio iiiyNlorl* 
OIIN IiiinIn Ilf "jinlginoiil" or "o,sjnu'louco," ncliiiilly 
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ami inH'dMHiii'ily iiivnlvow hik'Ii ("valiiatliiiw. It. momiy 
iiivolvi'H Uiciii wlili'li Wdiild iM»i Minmi in Ita any 
Mimaially proiiil iMlvniitagn In ii I'niicniilad uml 
iiimiifilymihlit wiiy. 

To lU 'i' iliat ihn pi'oltlnmN uit' Inn I'nmjillt'nlnd in 
Holvn Ik (ant In rn|K*nl iiiiailii llin nln lniiN n'joltidnr 
tlml, t'oiiiiilii'iik'il nr mil, llicy htvv In Im milvt'il) in 
tinny lias wlioln lilMltay ol' iikhi'n i'oia|ia<Kl, IIii’oiikIi 
lla* IniaKiniilivn laavia' nl' tlin aiailylinal iniail, ol' 
('nin|ilii‘atiM| (irnlilniaK. Su|i|aiHa tiail. lias itloaiii* 
pliywIi'lKlM or lla> I'lmnailnulKlK la' Ilia unmMli'lKlK lani 
bnnn coiitniil In wiy, "Nn, llm ImiMk arn Inn Kiililln 
aial lino'i'nHKililn, lla> iiriililnniH Inn i'nin|illi'alnil!" 

|l Ik, imii'nnynr, lin|inrlinil in I'nniKaiitn lhal iiMnlnl 
rt>Ki|llK ran rninn iloai a hIiu’I tvlilrli Ik iiiliailInilly 
Inriaajilnln loal innrriii'aln. A |irnrlHi' aiail.VKlK nl 
|■(7a//iao^/op'* I" HninnliinnK |inKKlliln cvr'i lliniiKli llm 
iiniari'iral N iilanH nl' I hr rariniiH |iin'aiimiri'H hr a holly 
laik'.invvn. Ami Ihm ll may liliii mil ihal rrriain 
hajsn!'!aiil '.'<!i!rh!'*lni!.‘‘ !!na, rviin ihnnith nnn 
lam In inakr a I hi rnl iaialrMil taa'I alnilllllriill iiiiiatio 

I'lri'H. 

TIiIk liml |inhil Ik iai|iia'lanl riinnith In ilrKnt'vn II- 

hml rill loll. Sn|i|inKn lair w lKlam ... llm rrla- 

I i\'n nITrrI o riirKn nl Ian iill.ri'ini l I vr in iiaoiiriilK I nr a. 
(Ijtltlrr |ilaiir (kiiv rlji;hl All rallhnr «lii|tKtliiK I'ri'Kim 
lour Kill'll vtliia unii.K nail Ian rriilriil rininnnl 'I'IiIk 
rniniiariNon ih'iirmlK nii a rniiHhlriahlr nnialmr ol 
I'lirl.iii'K lirr rniilrnl iirriiriirh'K iiial v iihmrahillllnM 
rhirlly alilrh am vrr.v illllirnll In rKlImaIr ailh 
aii>' iirrnriiry. Ih|l ll ll liii'iiKniil ihiil nim irnkw Kia- 
rial lirrKnim In rKlInailr llm llm miilrnl iirriirarlrK 
aial dm v nhmrahllll Ins, innl rnrriM'K May (llK)iMriiln 
m|illrN, aial Ih la Kpllr nl iIiIk illHiiurrriiaail, ll Inrim 
mil Ihal lor rarli iiial rvnry rninhliialinn nl'nufKirK, 
oar iirinioimnl inrim mil In hr Kii|ii rinr In llm nllaa', 
lliril rlrarl.r Ihr aiiiilyKlH him |irnihirnil a rnKiill llail 
ns'ia iiih'K I hr ililllrall ii'K nl' ral haul inn nl' |iai‘iiamlriK." 

.Many iimhlrnm n|’ ainl'arn liiMihr |irnhiihilily 
riiimiilrl'allmm, nail IIiIkIkh lirhl ahirh |k anInrimi.Kly 
Irirk.r, aial allhiii ahlrh "rmaianii Kriixr" Ik oilra 
i|llilr lirliili'KK, Tim iinllinr, I'nr rMilii|ilr, klinaK niir 
lilllr iirnhahlllly i|iirKllnii ahlrh ran \ rry airrit hr 
imril iiK a IiiikIk I'nr hriK. Arliiiilly llm oiIiIh Inr llm 
liri'Kiiii vthn laiilri'KliiiiilK llm Kioar am ahniil ihrrr 
III Him; hill ll Ik an i|rrr|illvr, anil wrriim In any 


f I'. M, H. Illiii'krtl laiK iiilili "N’n |ir'Kiialil iirnhliaa Khniilil 
lilt IrfI iiiiiilO'la(ili'il fill lia'k nf I'.rml iiaiiii'iii'ill ilttl i, far nlliai 
ll Ik fniaiil lai iliilliK lliM |(|iiiI>kIk Ihal mmn KlKiallraiil I'nll- 
rliixiniin ri'i'nailiii'ailliiK rnaiai'lit aitllna ran ha ilniwa rvra 
allh vriy inilKli iliilia" 


roinuinii-Kalmts prrKnii hii I'lUr, lliali thr iiilthitr liim 
frit iiiiiiKrir moritlly rani nil art I from iilityhig this isinaa 
a il h any iii'I'koiik nllirr tliuii iirnl'raMlmiiil KlaliKtlrliniK. 

I' 5 xuiii|iIi*k of a Hiniilar Horl, riiii vary mailily hr 
I'laiiui III iiiililiiry |irohh'iim. I''ur rxiimiih*, wlial In Mir 
o|>liiiiiiiii nilxhirr of Ki'innr-|iirrriiiK [AP] mol lii- 
rrialliiry aiaiiiiiiiltloii I'nr tlm rriir giiiiH of a hniulmr? 
HiirriliriiMnim afirii iliiHiniialr Hiirh lalxliiri'H iik llvr 
A I’ to tan iiirrialiary (a iiari* imi?lrrllii){ Il'iirrrHlirm), 
SVIiy? Tlir Kiaiirahiil Klriklnu anil hy an inritim ohvl- 
oiiK I'lirl Ik Ihal Kh'rii nay ll.vril lypr nf lurgrl ll Ik 
hiilirr In hitvi' rithrr a/i' AM nr ttH llirrinliai')', ilr- 
priiilliiu nil lhi> mil am nf Ihr lai'Krl, Tim Jiml I Urn I lull 
for nay oihrr iiil>rriarilialit iiiixliirr Khmilil hr liimril 
on kiioalrilKr nf I hr rrliilirr in'nhahillly of rimtiiial ri- 
liiK iliifi'miil liii’KrlH, rrriiiili of ahlrh aiiillil hr atom 
\ iilimrahir In AP, aial nllmi'K iiiorr rahmriihlr In 
larriiilliiry.'' 

\k lllinihrr rNiilnpIr, rnlmhlrr Ihr r(Sf|ir| nf a 
ariillmr fnmrimi for ii rrriiihi fiiliirr inllitary oprr- 
iilioa. Tn ovrrKiiii|illfy llm prnhirio, KiippiiKi' I hal mm 
it only liilrri'Klril la almllmr llm aralhrr Ik koihI (( I) 
nr Inal III). HiippOKr Ihal lair ran In Kiiinr any imKij{ii 
Ihr rrlioiM' mllilnrr anrih iMW'i fur llir fmir lam- 
nihlr rimi'M lltiil; 

I, Thr InrrruKl Ik il nial Ihr arallirr arliinlly 
Inrim nnl in hr (i. 

'2 Thr fnrrrimi Ik Ii aial llir ariilhrr arlaally 
Iiirim mil In hr M. 

Ii. Tim fnrrrimi Ik ll allil ihr arallirr iirlilillly 
I iirliK mil In hr M. 

I. Thr fnrrrimi Ik |i ami ihr arallirr iirlnally 
liiriiK mil In hr ( 1 . 

liiiiKiM'liraKr,hirrMiinplri I hr M W’, nf rimr I inluhl 
hr r\rrriliii|tly liirK" aial pimiliM', ainl ihr M \\'« nf 
rimr'J \'rr,\ lar|i,r iiial Iii'hiiIIm'; aliilr .MWiiiial MW, 
iiiiuhl hnlh hr mnilri'alr m kiiiiiII (TIiIk ainilil hr Ihr 
riiKi'nf an n|)rrallmi aiiirh Ik Nrry hapniliiiil il Hiir- 
rrKKfiil, iIlKHMirmiK if iiimiirrrKKfiil, lail a hirh rmilil 
hr |hikI|M i|!ri| aali! Iiilri' allhnlll. Kl'riP Iiikk.I W'liiit 
kIimiiIiI hit llir ariilhrr fnrrrimi If niir a iKhrn In 
inasiiiilifir llm rsprrlnl aiirlli nf llm npri'iil Inn'.' 

Aitalli llm iiimai'r Ik HlrlkiiiM;, Kliapir, iiial linl nh- 
yiniiK. Aiiymiit a hn Ik liilrrrKlril ran Ihal a iliHi'imKii ll 
Ilf IIiIk prohlria hi a rrrri'riirr.'''‘ 

'I'll rniirhalr IlmKr Ian r\iiiaplrK ll iiiiiy hr anrih 
ahllr In pnial iiiil tliiil, iVniii a iniillmliaillriil point of 
vira, Ihry arr nol Ki'iianilr ami ililTririit r.xniapIrKi 
hill mrrrly I an IIIiikI ml iiam of a HliiKla, Nliiiplr, Inmir, 
aiiiilytli'Hl lari. TIiIk point Ik inriitlminl ImraiiHr It Ik 
li,\ no iimanK Irivhil. l >nr of llm liiipoihiiil rriwoiiK 


(DNI'lDKNTIAii 




«IV a OICIVKIIAI* TIIHOIIV C}|f AIH WAHrAHts 


a(i« 


tlit( iiriulytlcii! (ipiii'ciiicli Im iinmM'fttl Is (liiit It 
off (ho conl'tiwIiiK Hii|M'i‘flo|iil ioi|M>('(s of prohliMiis, itioi 
os|uwoM Midi’ liiiu'i' lo((|i'iM s(.i'iii'liiiH<, Anil oftiMi, ivlinti 
this iniior slriidin'K Is oxiiohi'iI, It turns out to Im 
liiKli'iilly I'ljillviilonl In siiiut' ollior dltinliiiii iilmuly 
stnilli'il iiiiil solvi'il. 

In I'i'i'liiln I'lisos till' iiiinlysis «lll mvonl tlial tlm 
lliml 1‘1'siilt (stiy Mm inlllliiiy winlh) is oxlionmly In- 
si'iisllili' III till' viilim of II I'l'i'tiiln inii'iinii'ti'i', 'I'linl 
fimt of llsi'lf iniiy !m of ki'i'iiI ini|)iit‘tuni'i'. In ollmr 
I'lisi's It iniiy I Ill'll mil In Im lni|>oss|li|i< (or In iiny 
I'Vi'iil liii|irimtli'iil) In iishIkii siillli'lonlli' ilolinllo 
viilims III Mm viirlmts liiisli' viiiiiililos os In |ii<niill 
iiiiylliliiK llki' II iii!li|im iloli'i'inlnHlInii ol' llm iiitllliiry 

ivorlli of II kIvi'Ii |ilnii. lint II niiiy imvi'rllmlnss I.. 

oxiri'iim lio|)orliiimi' In ili'lliiill Mm Inliil run|j;i' nf 
|)oss|lillll|i's, 'Pills Is III II Miiy MiiiiliiKiiiiri to Mm |0'ii* 
I'l'lllll'i' III llm i'ii«liliiliiM.I"t' I In iliii's lint liii\‘i> rniillKll 
mil' |iri'i'isi< I'liiiitiitli liil'iii'iiiiilIon In i‘onstriml ii noiii* 
lili'In llmniy of Mm iiiihni'si'. Mnl Im i-nn sni'ni'oil In 
osIiiIiIIsIiIiim: Mm fiml Mini, of nil |iossllili' onlvoi'si's, 
Mm ni'liiiil nim liiis |o'n|mrllns mlilnli Hr ulMiili I'rrlnln 
s|mi'lliiililr niiittrs. Ami limn hr Inis iiilrllnllr iriinm* 

work Ilf .. rililir, mill rnii yslrimillniilly I'rllnr Ills 

iiiiiilysis mill mii'i'iiM Its liiiills of oimri'liilniy. 

'Plirir Is, iiiorrnvri', fiirllmi' lm|iri<sM|yr mnl |inmM* 
rill ri'lilriinr In fitvor nf iillriii|iMiiK llm i|iimilllnlivii 
Ulmlysls of riiioiilrs slliiiillolis liivnh Iiik rlriimnis 
wlilrli srriil In rlmlr i|oiililHitlhr s|irrlllriillnn. I'or 
Mils, In furl. Is inrrlsrly winil wiis iloim wIMi simli 
iiiilsIniiilliiK simrrss liy rrilnln o|mriiMoniil rrsourrli 
Ki'iiii|is ilorliiK llm war. I'rnfrssor I'. M. H. HlarkrII, 
In wiinlii Is iliir sn iiinrli nf llm siirrrss ol tlm HrlMsIi 
(l|iri'alIniiiil Hrsrio'i'li arlh lly, Inis srI fnrlli llm rs- 
srimr nf Mils miilirr In a liilllliiol ami ilrrr|illvrly 
iihvloiis, liiit irally lii'iifniiiiil |m|iri' rnllllril, "A 
Nnir no Cri'liilii Asjirrls nf llm ,\|r(lmilnlii(ty nf 
t )|mi'iilloiiiil Mrsnii'i'li." ’ Ami for n rinssir r\mn|ilr 
nf simrrss In ilnilliiK wIMi a M<ry rnni|i|r\ sllinillnii, 
tlm rrailri' slmniil slinly Mm .Nilnilinlly I l|iriaMnnal 
lirsriirrii rr|ioi'ls mi llm rnnvny iirolilrai, nr tlm rins¬ 
sir mill ri'lllrnlly lni|ini'lnnl (iii|mi, "Air t MTriisIvo 
Analiisi U-Moiils ill Mm May of Misray.” 

If Is rrrnKiilsril llail iiiarlIrally all nf Mm rriilly 
liroinl inllllai'y |n'nlilrnis arr rlairnrlrrlsril liy Krral 
rom|i|rslly ami liy llm lark of a Kiraf ilrnl nf iirniralr 
nnnmriral liiilii. 'PIm lanlilrins am, as lais Imrii rin> 
pliaslsril liy Mliirkrll, inorr llkr Mm |irolilrnis nf 
iilolo«y mill rronmnlrs ■' Main Mm (ii'nlilriasiif |iliyslrs. 


'* llranaalirr llm riiiirliiiliiiK I'riniii'lis of Hrnliiai I'JA. 


Aitil Mmrcforo onn iiaiinot rriisonnlily liojm Mint, at 
Irast for sormi linm to room, wn will liiivn (iomploto 
IokIi'mI Mirni'lrs nf tlm a priori sort whirlt liavo Imrn 
so siirroMsfiil in pliyslrs or nstrononty, Oim iiinst 
nsnally Im rnnfont, ns Hlarkrtt, stati's, wIMi vnri* 
iitloiial llmorirs witirli, llkr rsMmnIrs of nmruinal 
priillf, stniiy Mm rrs|mnsr of llm inlllinry wiirMi In 
rlainurs In llm ilrrlsloii viiHalilrs, oftru oslitKsfiiflsM- 
ral as wril as mailylira! amflimls of rsMmatIng 
illffrrrntlal rnrfllrirnis, luitl naikiiiK niaxinnini nso 
Ilf n|irralloiml ronslanis ns wril as o|mriillonal ftnm- 
Molls, 

'PIm n|mriilloniil roiisimils mnl llm n|irrntlmml 
fonrliiiiis rmisllliilr siiiim of Mm mosi jii'i'rlmis anil 
ilriirly-liiinM;lil rrsalls nf roinlail rs|irrlriirr, 'PImsr 
rrsnils slimilil Im iHsilllnl mil of Mm r\-rry iliiy rx< 
imrlriirr nl Mm friiiil liy llm IIprialIons Hrsrnrrii 
imi'soniml, ami simnlil Im lin|airlaiiMy sn|i|i|rinrnlri| 
liy nvri'iill rmn|airisoiis of llm rITrrilvrimss of oprr- 
iillniis In viii'lnns Mmairrs. 

'Phis laiirr lypr of lo nhaillon has, Ki'iiiilnl llm lark 
nf ailri|nalr Irrloiinil iiml aiailyllral assislanrr, Imrn 
rarrinl mil ilnrhiK W'nrlil War II allli skill mnl 
ohjrrih'lly hv l ai'lons Ki'iiops mnl for viirloiis arras, 
A liooil r\ani|ilr, for Inslaiirr, Is Mm rrpnri nf llm 
A.Nh' I'oahimjolt Uoiiiil, Piirllir Aron,''' A ilrliillnl 
rMiinloiillmi nf Mils hmirsi mnl iihir rrpnri wmilil 
rniH'liirr iiiiyniir Mini rrroi's Inal Imrn inailr whirli 
rnahl laivr Imrn miMrlpiilril mnl prmrnlril hail snill* 
rlrnlly liroail simlirs, nf Mm soil ni'Ki'il lirrimllh, 
lirrii rai'i'inl mil ami lliv ;'rsa//s iililitril. 

’Phroouhoiil Mils rhaplrr Mm atniosplmir of llm ills* 
riissinii Is Mil' alinosphrrr of war. .Many of Mm rr> 
marks Imply Mail simllrs wrrr Imliiu; inioir ir/o 7 r a a'a/' 
iMfiuiMfi on, 'PImsr simlirs arr iilisohilrly rssriil la I, for 
I hr rninplrsll.v anil olhri' rhai'iirlrrlsllrs of Mm prnli- 
Inns arr sill'll Mail prnKrrss rmiiiol vary wril lia naoir 
nllliniil kiiowInlKr of tho oprralloiail roiisImils mnl 
o|mialloiail fniirllmis inriillmmil JnsI aliovr. 

Mill rvaii iiiorr rni|ihasls shonlil Im kIvi’Ii to tlm 
nrrrsslly Mail sar/i »a/i,/Vr/s/ir s/iatfn/ i/m'/a(/t/ir//roi's 
a/ prarr, Prrrisriy Imransr Mm |irolilrnis arr so illlll* 
rail, ivr hiis r III Mr riailirr of naikloK lni|mrlmil proK* 
rrss ami nf lirinu, III asIrniiK anil wr||-|irr|an'ri| posi* 
fimi inilrss a siilislaiiMiil anil a snstaliinl rrsrarrii 
liroKi'ani In Mils llrhl hr rarrinl mil afirr llm war, 

llrUM'i'ii wars ll Is illlllriill If mil linpiissllilo to 
nlvr iitlrnllmi rlTrrlhrly In ilrlallril (rs|mrlally npi'i'- 
alloiial) |irolilrms of Mm soil rrfrrt'oil to lairr In Mils 
rliiiplrr as inlnro-iirolilrms, Hot jnsl. for Mail rrasim 
wr shoiihl, Imlsvrrii wars, srrk to ilrvolop Mm framo* 


(iONFlDKN’PIAI, 



I'HOOIIISSS IN WOHI.I) WAH II 
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work iin«l O'rliulijiic for Iho wiliitioii of’ llio hroiiO 

UllO lOIM’I'O-) IM'ollU'llIM, 

I2.t IN WAH II 

A« hiiM Im'i'ii holli’iilt'il liy iIh' I'oiiiurkH of I ho 
iiiwl, roollHii, tlioro wivm Miilwliiiiliiil |iro(;r»'HN thiriiix 
IIiIm will' III till' i|iiiiitliliilivo lumlyHi^ of mllliiiry 

IJI'ollil'IllM Illlif'l'ii, fill' lllliimilloil Ilf ll'l'llllll’lll I'XIII'I'lH 
1ji liy no loi'iiiirt MOW or rooi'iili, 'riio 'rrojnii llorno wiix 
pi'oniinniliiy iloBiKnoil hy momio niii'lonl Oioloron 
Hl«inii lllio Dollii. Ai'i'liiiiioiloM wiiH fill' \’, HiikIi of 
Syi'Mi'iiwo. Nii|ioli'iiii liiiil 11 lioiii'il III li'i‘ii!ili'iil ml* 
vImoi'h, 'rill wo who iii'iJEo liii'ito I'XloliKioii of I ho iiw* of 
iiiiiilylloiil iiioIIioiIm n illi of I'oiirno, lio I'oiili'oiiloil hy 

I wo oxli'oiiio ki'oii|ih; hmo w ill ho ijilllo ooi'liiiii I lull 
Iho wholo liloii U I'Uloiiiiry, iiiiiioi'ON-iiiry, ninl hii|iiw> 
rllilo; Iho olhor will ho oi|iiiilly ooiinlii llinl iirojin- 

Kiiiiilii for Iho iilon Ih Ijilllo inn.. Iiooo.'IM' Iho 

nollon Ik ho iiIiI iinil ho oIo Ioiim Ihiil oi’oryono Iiiih 
iiooojiloil ll. 

'riio jiroHonl iiiiIIioi 'h iiHHOoliil Ion w ith i'ohohi'oIi iiinl 
ilovolojiiiionl jii'olilooiH In W'orlil Wnr l| Ihointli hill* 
iiiiilo, \MiH on II l ory Jiiiilor lo\ ol, ho lliiil ho |h mil in 

II iioHilloii 'll jii'ovo w lull ill' no\’orlholo“H In roiixoiinlily 
Hiil’o in I I'llo. Xiiiiioly, Ihiil llioio wiihiiI lliiil llliio l ory 

III I lo olTool h’o OHO of I jiiiinl ll III i VO iniiil,\'l loiil IhinkhiK 
In ooiiiiooiloii with Iho iiiHii'iinioiil ilo\o|o|nnonl, 
mill iii'oliiilily iiono In ooiiiioollon with liiolionl or 
hIi'iiIokIo jilinoi. ll in, howiwor, IiiIoiohIIiik lo nolo 
Hull l''roi|orli'l< Wlllhini l.inir|iOHlor wrolo, hi IIH I, ii 
HorloH III |iii|iorH oiilllloil, "Aii'oriill In Wiiiiiiro; Iho 
Diiwn of Iho I'oiii'lli Arm."'' i'ii|ior No, \ of iIiIh 
H'l'IoH ooiiliihiH Iho |iiiriiurii|ih: 

’I'Ih'O' mo* iMfiio v'lio "ill I'l* liii'lliM'il ill I'toll 111 iiiiy 
I'IiiIIii'IIImIIi'iiI III' Ki'iiil iiiiiIIm'IiiiiIIi'iiI I O'IiOiM'IiI Ilf till' |iri'«iilil 
miliji'l'l, III! Ilii< lOiHliiil lliiil "Ihi "o l""".V iiiil*liii"ll fiirliM'", 

mil'll iw I III' liHtiiilr III I.Ii'ii'lilii "f III" I'li'i'i III" Mi'i'iiiiiili'il 

iiii'iliK III ili'iiii'ili'i Ilf Mil’ Hi'ii|iiiii«, mill III" "illl iii"i" "ll 

kiiii"" 'l'lllllll•"l« Ilf "III',' II 1» I'lilli'iiliiiw III |iiri"iiil In I'lili'iiliil" 
ilii.VlIilliK. 'I'lii'iilw" "I III I III" I" illiijil"' ill" llll'l•"l liiliii"il''iil 

i'iilii|i|il'l"iiii Ilf III" fiiri'"" "IIKiiKlliK III I.. nl' iivilllillil" III 

III" "vi'iil Ilf "III I" iiliiiii"l iiiilv"i'»iil ll I" II fiii'iii" iil"iiyi< 

"(iii'fiilly ..I "Illl liy III" viii'iiiii" iiilllliity iiiillinrlil""! 

ll Ih iIIh"ii«""i| III/ innwoiiii I" Hi" I'l""" > "I """li llll•""l 

"iiillilliiH Ilf fill""" I" III ll""lf II Oil'll Iii'i'i'liliiiii'" nt Hi" II||' 
|i|l"lllilllly Ilf IMIllll"lllllll"lll lllilll'Ijill'H, lilll " 0 llllll"ll In II 
Hlllilillll "IWO 'I'll lll'l'l'lil "lllinlll l"«"l'V" III" llll'l" 'I'nIoilllIK Ilf 
III" (Illl""*' IW Ilf viilii", mill In ili'iiy III" liiiii" "xlimili'il ii|i 
lilliiivllim Ilf iiiiilli"iiiiill"ii! llii'iii'V, Ih iw IIIiikIoiiI hiiiI mil" 
l"lllK"ii> IW III ii"""|il. Iiinmlly mill IiiiIIhi'I'IiiiIiiiiIi’Iv Hi" Iml* 
mi"" mill III" "'"iKlihiK-miti'lilii" iw hwli'iiiiii'iil» of iii""l»liim 
Iml. Ill il""llii" III |i"imli In Hi" liiilni' "iw" iiii,v iillimmi"" fiii' 
IIh Ioiii"'Ii Iii"||iiiiIII,V of l"V"i'iiK". 


In HiIh )Mi|ior hiinoluwlor dovolopw, hy nmlhoninlltMil 
I'OHHonliiK, (ho |irliioi|»lo tlmi; 

'I'lio fluhlliix HfrongliiH of twii HolirooH nro 0(|nn,l 
whon (ho HI I nil roH of Iho iiummimi Mirtialh iniilU- 
lilioil hy (ho Jiuhliiii) wihw iif llw iml Ml mil ntritH 
nro oijiml. 

Diii'Iiik Worhl Wnr 11, iiiiil iml kiniwiliK of HiIm 
oiirllor work of l.inn'lioHlor, n iinilhoiniillolini iimmooI- 
iHoil wllh AMP wrolo n |iu|ior« wliloh roiiroilnooil 
mill oxloniioil Hio iirovioiiH i'OhiiUh of hiilli'llOHloi'i 
kIvIiik ohIIiiiiiIoh of IliiioH roijiili'oil mill viohirlonM 
forooH ronmiiiliid whon oiio inlllliiry or liiivnl foroo 
miooIh ll Hoooiol. I'll" lOllhor iiIhii IiivohHuiiIoiI Iho 
ijnMiillhilh'o iiH|)oi Ih of iliviHlon of IoI'ooh, Hhowiim, 

for oxiniiiilo, Hml ii IIihI foroo iiooil I . lily 71 |»or 

ooiil IIH Hlroini; IIH ll Hoi'imii In llijiilihilo (ho liillor 
loliilly If Iho foriiior ho olovor ominuli lo nmnonvor 
Iho hillor inlo ii iiiwllloli whoi'o IiIh I'oiooh nro (oni- 
liornrily ilivIHoil in Iwo, Dihor |iii|torH in HiIh (lohl 
woro writ Ion hy ti 'I'nflH ( 'oIIi'ko ni'on|> woi'kln« niiiloi 
iho iios|ilooH Ilf Iho H|ioi'hil Ifoi’looH l)i\'lHlon ol Iho 

Nii\ y. 

Hoforonoo Iiiih hooii iiiiolo iiho\'o lo Iho lii'lllinnl iinil 
orlHonll.v iiHofnl innilyHOH "nrrioil mil ihii'iiiK HiIh wnr 
liy Iho ifi'lllHh Aiilhili'ornfl. ( oiihIiiI ('imnniiiiil, mnl 
Aihnlrnll.y H|ioi'iiHonH KoHoiiri'h «riin|iH. Slmihii', nml 
iiIho liiKhiy Hnoi'OHMfiil, Kroniw oiiornloil In oonnoolhiii 
w llh mir forooM, Hio onlNlnmlinK oxninploH holiiK Ih'- 

Hoio'oh ( h'onp M whh'h fnrniHlii I Hi . ml ml nmil,\'HlH 

for Iho nnllHiihiimrliio "ninpiilitn, nml Iho ii|ioriiHoiiiil 

Kion|w iihhIkiioiI lo Iho I'nrioiiH ... hy 

iho ,\A1''. 'I'IiIh Ih no jihii'o, nor Ih ihoro miy iiooil, lo 
i’oIioiii'ho III" iii'i'oin|iliHinn"nlH ol iIioho uronpH, l,ook- 
inu III onr ow n olTorl fnini Hi 'i'hIiIo, hiil from Hio 
MiiihiKo point of fiiirly oIoho rohiHoiiHhl|i from iho 
Hmo of Iho lil'Hl oi'KiinliinHon of Hio HiIHhIi V \ (ti'onp 

oiiwnril, III" imihor wonhl, hov.ovor, I'hk Iwo . . . 

iiiomliiiloiiH. I'Ii'hI ; 

TIuil orory I'm/im/no/ lo'io o/ llw Ni'roiri' i/oro/o/i 
f//M'cn/niMo/ Ui'm'ori'h i/ron/w; nm/ Ill'll oi itihlilmii 
III lilt n/Mii/o/f/y "HHoo/m/i/i'oo/w in llii' llit'iilrvit, f/irro 
/"' mil' III' iiiiii'i' I'l'iih'iil i'm'i'(7o/oi(/ i/i'oii/ih, 

'riio iilmoiioo of Hiioli I'onlrnl Hlinly imil oorrohilloii 
HooiiiH III iIiIh iinlhor lo ho n HirlkhiK wonkiioHH In Hio 
AAP Hoiiip, nml iin oihlonl Hli'onM;Hi In Hio Nnvy 

imllHiihiniirino Holiip. Hi .. mnl In njillo of (ho 

iiiilHliiinliiiM; poi'Hoiinl ijiinlllloH of Iho porHoiniol whloli 
I'oornlloil nml oryEimlisoil Iho AAK uronpH! 

Thai llm m'niilmvnl o/ Oiii'mlinmil lliwm'li 
imminiml, llw iw\iiiiiitiiliiiii nf llw nnnlviii, nml llw 
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mriml tUmiinn ,^f it h# \wi'M mi hff (rrhiumtlu 
li‘itfnet( jtfli'minwl, thHuitiiiff iHiilhcmdUcinim^ phyni^ 
myincem, pMyvhohiyiMlH, phumAogtMH, 
hut with II minimum uf /fiii'/yrcN nmi nrehiluHn, 

in lOiiKliuiii, hi Hiliiiiloii ill ilii* 0|Hinili(Mml lti<> 
wvil'i'li griiiijjM, II ||||<KI> Iiiuoiint, r,f g«.|ii'i'ii! iiiiiiI,vhIn /if 
nil* wiii'fiir/t vviiH r/ii'Hcil nut h,v llin pxImihIvii Kriiii|i 
w’lirkliiK iiiiiiiT lli(ullii>i>i|ii!i Ilf Dr, h, n, (i, {'iinniiii,. 

limn, (Vrliilii iif (liiw niiiillt’N riiliiin to rnllif'rH|iiii>lflii 
ilnfiillNi hill ol|ii>rn Ill'll Ki'iivi' nml iiMtfiil iitl|ini|ilM in 
hli'klc iiilliiii' lii'im/l rii'iilili.iiiK, Mill'll iiM ('iiiiiiIiikIiiiiii'h 
imii I'xli'imlvi' iiiiiilyMiM Ilf nil' ihii'k* 
iMiiii.v hiiii'iiiiM mill ilh'iHiiiiiM Ilf mil' ,\i'iiiy nml 
N/iv.v I'lH'i'iilii'il iiiiil iililiiiiii|, iifii'ii wIili Ki'i'iil I'lTi'i'- 
lIVl'IICMM, lllllll I'lvlllllll mill lllliflll'llllill lllllll.VMiH. 
Ahi<i'i|i<i'ii l'i'iiviiiK(iriiiiiii| (|iii rill'll III I'l.v llm linlilMlIi' 
i(i<Miiin'rli hiiliii!'/iiin',v), (lii> Di'ihiniii'i' l>i'|iiii'liiiiiiit, 
llii' Nitviil liiii'i'iiii Ilf Ili'iliiniii'i' nml (Im liiiri'ini iif 
Acriiiiiiiilii'M (iiiii'ili'iiliii'ly III dll' X/iv/i! IIi'mi'hi'i'Ii 
l.iiliiii'iiliii'y, hiyiiki'i'ii. I’/iliixiiiil, I'li',), ihi' Army Air 
Kmii'i'm (ii/irlii.iilni.ly Ml Kwllii, (hliiiiilii, WiIkIiI ^•'ll>lll, 
mill l.iii'i'(|ii) iiri' Hilly n fmv mi'iiIIi'iiiiI IiiiI iiii|iiirliiiil 
IIImIiIIII'I'M Whll IVlllcIl till' lUllllHI' lin|l|H'l|M III Im I'll- 
nillliir, Almiy iIIvImIihim of iiii> OHIII) Innl Imifi' nml 

I'Xl'I'lll'Ill jr|'iill|!M III IIIIIiI.VmIm Ilf Vlll'illllM l,V|ll'M, Dl- 

vIkIhii 11 (Ihiiliir', DIvImIiiii 11 (HiiliMiirfiii'i' Wnrfiiri'), 
DIvImIhh 7 (l■'l|•l' rmilrnll, ,Si.i'i|mi T. nml llm A|i- 
plii'il .MiiIIii'IIiiiIIi'm I'liiii'l, lii'liiK ii('l'hii|iM iiiiImIiiimHiik 

|||M|||||I'I<M. 

Ill imiiiy |i('iliii|iM In hIihiimI nil of Ihi' In- 
rliiiiri'M iiii'iilI hiii'iI In ihi' j*i'iilli>ri<i| nml fi'iiKini'iiliir.x' 
IIkI JiihI hIvi’Ii, llii iiiiiilyMi'M iM'ri' i'i'IiiIihI In wlnil 
iiiIkIiI hi' I'lilli'il till' iiilrrn-llii'iiry iif mir, riillii'i' llimi 
llii' iiiiii'rn-llii'iiiy. 'I'lii'Mi' Imii r\|ii'|iMMliiiiM I'nli Im 
givi'ii imiri' M|ii'i'|||r •li'llnhlmi nfli-r I'l'iiniii iIImi'hm. 
mIiiiim III till' iii'M iiiid I'liiii'liiilliiK Mi'i'limiM nf IIiIm 
nliii|ili'r. Hill liy iiiiii'l'ii'llii'niy Im iiii'iiiiI llm ki'Im'I'iiI 
iilnl lirniiil miiilylli'iil IIii'hi'Ii'm iIImi'ummiiiI hi Ni.i'||nii 


hmliriittni'M, vnliin of limrwwHi mioinwsy, ntMirniliiH; 
ronilllliiiiH III limnin', niihiii! of litrgol, ohs.); nrnl 
llii'ii Dim Im fjiii'fnri>ii fimi'il ivllli u iniwro-prohlnm, 
'I’hn grmt progit'MM iriiiiin iliiring World Wnr If liy 
mmiy gmiiiiM mni iignimliiH In tlm Muintlon of inUird- 
liriililt'iiiM Im Ilf ri'iil Mlgrilfli'iiimi' for ii mHciro4lmoi‘,v; for 
IlmMl I'lmliiiiiof lli«*inm!i*ii-llmnryiiK|idn'M,Mo tuM|M'nk, 
hi'li'kM III III' Inld lip Inin tin* wiiIIm, nml gonnriil hln«- 
prliilM for Urn ilnMlKh. Tim Indivlilniil lirlnkM im*, In 
lllllll,V lllMiHIII'l>N, tliei MolllfllinM of nillt|'D''|ll'nilll'ltlM, If 
IlmMl* MiiliilliiiiM HI1|'I' mil Iiviilliihli', iniii If ivn Iniil unl. 
llniM li‘iii'iii«il iimv to iiiiiki* lirli'kM, iliini l.lii*if' Mnri'l,v 
'viiiilil hi> lllllll MiiiiMii In fryliiK in ilriim up I'liihni'iiii' 
hlimpi'liils Ilf gnimriil pliiiiM, 

A vory liirgn f nml Ion of tlm imllvIlli'M nf AM P wiim 
iliri'i'li'd liitt/ii’il HiiliitlniiN Ilf iiilllliiry nili'rn-prnli- 
l^•lllM, ViirliiiiM of III!' iiinrii lm|inrtiiiit II(>IiIm nf mh'i'ii- 
priiltli'iiiN nil- mvlmviiil ill ntlmi' piirlliiiiM of AMP’m 
lllllll ri'pni'l nml iiiiin.v nlll'l'n•prllhll*nlM In iilr ivnr- 
fmi' Iiri' Ii'fi'ri'i'il In In ntlmr I'lnipliii'M of iIiIm viiliiiim. 

11 Im, liii\M'\'iii', II M|M>i'llli' iliity Ilf t.lilMi'liiiph*i' III I'l'porl 
hrii'lly nil Iwii Mliiilii'M, i'iiii'IimI niit. iiinli'i' AMI* iiiim- 
pli'i'M, wliii'li, wlilli’ iiiit imliiiill,v inimi'n'tlii'iii'i'tli' In 

I'liiii'iii'li'i', III Ii'iimI I'lnim I'liiMi’i' III liiivliiK Ki'imritI 

limili'iil nr Mii'iili'gli' Mi'opi' ihiiii ,|h iudmI ollmr AMP 
mIihIIi’m. 

Till* fonimi' Ilf Ilii'Mii Mliidli'M iM'gmi, lii'foi'c AMP 
wiiM I'i'i'iili-il, iindi'i' III!' iiiii'ipliii<M of t.lm iiniilyllciil 
Mi'i'lltiii Ilf Mil' l'’lri> Ciniliiil DIvImIiiii nf tlm NjlllD, 

Hull Im, iimli'i' Hi'i'lliiii A Ilf DIvImIoii 7, Hi. tlm 

f'llii'fiif A.MPIm iiImo Clili'f nf Hi'clliili A, DIvImIiiii 7, 
till' liili'i' ii'iiiiMitlnii In A.MP iiimpli'i'M wiim Imrilly 
Iinlli'i'iililii, Till' liilli-r Miinly In im riiiiiirlctl Imrii 
I'liiim nillmr lull' In llm lilMinry nf AMP, TIiiim 
A,MP, ivliiili'vi'i' II did III lii'hvi'i'ii, Mtnrli'd mid iiioi'n 
nr ii'MM I'lidi'd mIIIi liiirl,v K<’n>'riii mIimIIi'm iif iilr wiir- 
fiiri', VVi* will iimv lirli'lly di'Mi'illii' IIiumi' hvii mIiiiIIi'm, 


HI, I, wImri'iiM hy iiiii'rn-tlmiiiy iMiimiinl llm iimilytli'iil 
hIiiiI.v of iniii'li niiiri' iIi'IiiIIihI pniidi'iiiM wlili'li I'lni Im 

IniiIiiIiiiI frniii Ki'imnd Im'lli'iil nml ... 

iilloiiM, Mill'll ON, liir I'Miiiipli', II nliidy of Innv iinirli 
llm IlmirrIimI (ii'iiinir// nf n liiiiiihxlKlil I'liii Im hn- 
priivi'il hy I'l'iliilii I'liiiiiKi'N In di'Mlgn, If, in I'niilriiMl, 
Olio wlfilii'M In Mindy imf llm thviiMivnt iiminirf/ hnl 
llm tinirtiml rjfirhmirmi nf llm iiiodltlnd liiinihMlKlil, 
|ilmn Im iiiiimI Inkn inin imi'iiiinl nil mui'Im nf Knimi'id 
imiiMidi'i'iillniiM (IrnlnlliK. o|mi'iiliiniiil Mhnplli'ily, In- 
glsIli'M, lin n* dn|ii,VM In I'liniiKlnK nipilpiimnl iinil 

'Mi'll Mni'llim ia, 7 .l. 


li'.T.i Mlmly i»r Allmiiitivi* 
Filfhlt'r-IMiini' AriiuiiiifriiM 

TIiIm Mindy iirnMii nnl nf llm iiiiIIiiinIiimiii wIiIi’Ii ii 
hnv III iiM liiid Inr I ivn piovi'i'fni mid pliiimi'i'liiK pn|M<rM 
I'niii'i'iiilng II loiillmiiiiilli'iil Mmiiry of nlr I'omhnl,"'''* 
Wii mImovi'iI mid priilMi'il llmMi' pupni'M In viirloiiM 
nllli'i'i'M Ilf llm Army Air l''nriM'M iind nf llm Niiviil 
lliirdiin of AiirniiiniHi'M iinlll, In Molf ili'h'iiiM*, limy 
MiiKgiiMlnd Hull wn lry In iHki'mI. mid Mlmplll'y llmMi* 
piriMii'M, liihirtirnl.hig limm In InriiiM nnl, mo fnrmldiihly 
miillmniiillml, TImii, wimn Mmy Innl Imon nldi'ii in 
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till iimlf'fwtnmllnn of wfitit hail hoon iluno, Mipy pni- 
Ho««! tliRt wo Hpply tlio Httiiio nr jtlinllnr inoiliiKiN In 
a pnihlom tlioy wniiM w*f, 

Tlio flrwt Htop WH« nt'<MiiiipllMlii*(l hy iwu roporlM, 
tho firat of wliloligavo nit untlliio iif flu< two Hrltlnh 
pnparn, anil (In' wworiil of wlilrli •’ giiva a iMiiinmtlii'" 
niatlml oxponltlnn nf tlio (wo pniH'W, Thnw' ropnrtn 
wort' miuli' (hn IiunIh for an t'xfctnii d ^•llllfl'rl*nl•n widi 
AAF, Hiirmii of Ai'ruiiaiidrn, ami HAK pi'raonni’li 
wo wort* thou imkiHl, an dio m'oomi M(op, to apply 
dioiM' Idoan to tlio prnliloin of oninpaiiiig (ho roladvo 
offoodvonoxH of four 'ithinni ginm vorniiH olglit O.ftO- 
lii. giiiiH an iirinamont far n (Iglitor uinkliig a niorii 
uttiiik on a ilnfomloil (wifoongliio lioiiihor. 

Till* niodioilology of dll' aiiiilynln of diln (irolilom 
wiin rallior oarofnily w't ilowiii nml a lint wan tnailo of 
dll' khiiln anil iilooon of liifornnidon (or of ondiiiaton, 
or of gaonnoni wliloli wonlil liaoo to Ito niailo tioforo 
dll' iiiinwor wonlil li« fordii'oiiilng. ‘I'liono iinondoiin 
(niitnro of oiiinluit, Imnilior nml tigliior ariiianiont, 
valiio anil viiiiiidoiin of aronraolon, innninnltlon, viil- 
nornlillldon, oto,), woro thon illnoiinnoil at vory ooti> 
nliloriililo lotigtli with tho oxpi'r'.-.ii’i'ii ollloorn, An a 
ronnit I'nthnaton woro arrlvoil at wlilrli ovory ono 
iigrooil worc'iihnont oortahi tnlirnokot tho trno valiion, 
idtliiingh Iti iiiiiny limiatioon tho trno valnon noroail' 
mittoilly nnknown. TIinn dio aiialynln wan Inini'il on 
tlvo alloriiativi' anniitniitiotm of viilnorahllity, diri'o 
annitin|itlonn oiitii'ortiing liiaiilo'r llro|iitwor Iniios 
{wlilrli takon Into iii'i'oniit riito atnl aocnraoy of tiro) 
anil four anniitiiptloim oiitii'ornlng llglitor liropowor 
Iniiox. l''or four of tho Itvo annntuiitloan oiitii'oinlng 
vithioriilillity tlioolght tt7M(-lti, woii* fontnl tolmvoaii 
ailvaiitiigo (laiiKlng from W7 iiori’oiit to 7rt poroont) 
ovor till’ filin' ‘iti-nnn giitin. I'or tho tlft li v iilnonililllty 
iinniiiiipllon, tho ^Nl tinn arininiioni wiin (iroforalilo, 
hiit'liig aliinit 'Jtt iioi'i'oiit iiilvantauo,'’ 

Till* ntiidy wan tiinn ..nmitily Ini’oiioliinho. It 

ilhl, liowovor, tiniko I'loar jitnt what nort of Infornia- 
Mini wan tioronnary to olitalti a onttolunivo atinwor, 
mill It fnrtilnlioil tlio tiooonnnr.v ininlytloal tnotinnin. 
h'ltrtliol'tniiro tho ntmly ratlior ntniiigly miggontoil 
tho niipoi'lotity of dll' il.5ti-ln. iiriniitnont onpooially 
nliioo It wan illni'iivoroil that tlio nno of an optinnnn 
iiiinniinitliin inixtiiro liii'roiinoil da* nitporinrily of tho 
olght. O.Att'In, gitnn I'nr tho tirnf four vitliioratilllty an" 
niltnpthitin iiliil roilttooil tho inlvtiiitago nf tho 'iti'iiltli 
gittiH tn Itt pot'ootit III tho I'lino of tlio hint vitinot'ii* 
lilllty iinmtniptloii, 

An liy-|iriiilitotni diln ntmly ainn Inniioil liiipoi'liint 
tiii'iniiM nil dio nniijoi'l of npllinitin iiinniniilflon nilx- 


tiiii'n,*''• an dm npdnnmi liitorrolaflnn nf iiimiitg 
uinl (llnimrnlnn orrorn,'* '’ 

ia.7.2 H-29 Siudlpti 

Tho figlitor arinamoiit ntmly wan largoly oarrioil 
out In 1013 amt 104:1, ultlinitgli lint fnrinally ooii< 
olmloil nndl 1011, Tim H-SOntiiillon, Iniwovor, illil not 
orlgliiato until inliMOil. Tho hiltlatliiii nf AAK 
IVoJoot ,\(’-02| wliloh ii'nilltoil III diono H«30 ntnillon 
liy AMI’, wan olYoo'oil liy a oomnntnioadon, ilatoil 
.liiiio I I, toil, from lloailitnartorn, AAh',unking that 
till* NDHC oollalinralo with tho AAK "In ilotonnln- 
lag dm liiont olTootlvo timtioal applloadnii of tho 
11-30 airtilaiio." Thin oniniiiiinli'iitlon wan tho illvoot 
n'niill of a oonforonoo hold at Drlando, l''lorhla, iindor 
dll’ aiinpli'on of tho Army Air Koroon Hoard, Tho 
oonfi'i'oiioo roport, wlih'h wan lator inado an olilohd 
part of tho A<'-03 diroollvo, nialod In part: 

I, That no noionlllioiilly onnlroMod ornolontllloiilly 
ovahiiilod liivoNllgallon of varloiin dofonnivo foriiiii- 
thain of hoinhor idrorafi had ovor hoon oomha-tod hy 
dm ,\AI'', 

3. That It wan of tho iilinoni Imporlaiioo to ooii- 
diiol ntioli hivonllgiilionn. 

It. That no nolonlllloidly onnirolh'd or ovalnatod 
liivonllgadoii had ovor hl•on iniulo of tho 11-30 do- 
foiinlvo arinimioni, 

1, 'I'hat no nlandiird oonirid liro oonirol gnnni'ry 
dooirhm had hi'on doi’olo|iod, no nlinidind inaniial of 
11-30 Kinniory ih’voloiiod, nor any dolallod I raining 
nlamlardn dovoln|MM| for 11-30 gninmry. 

Tho NldlC wan Ihoioforo roiinonlod, im I’rojoot 
At'-03, to oiillahoralo with tho AAI'' In planning, 
orgaidnlog, oarryltig out and ovahniting an Itivontl- 
gallon of tho nionl ollloloni 11-311 fonniillonn. ,\oooiint 
WHH to ho takon of: 

I, Holf prolooihin of honihor aivniift froio lightor 
hy hoinhor'n mvn giin. 

3. Moll'-lnlllolod ihiiniigo. 

:i. Hnpport tiro. 

h Maimiivorahilliy and ovanivo aotloii. 

A, I'lffoollvolionn of hiiinhing. 

I). Foriiiallon oontrol. 

7, Khik, 

N, lliiokotn. 

O. Alr-to-idr iiomhhig, 

10. Klghlor onoort, 

III inlditlaiii I’riijoot AtMl3 wan npoollloally imkod 
to ovahmto tho dofonnivo nrniamont of tho 11-30 (a 
tank wliloh, III faot, wanalna roipilrod hy itoni (I) Jnnt 
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hI«}V(»)i tit uliitly till' tiliillly Ilf ilw uv«*ni)t«’ ^iiiiii«r l(i 
li'HI’i! th»t {'tyfictivt! ii«n (if tliii Myntniii, luid ui 
a alaiitlai'tl |ii'iit>iHliirii iinii gtiiinorv foe tlit* 

If aiiyntH' In aiirpi'lMf'il and hImm'Io'iI llmt hih'Ii a rn- 
iliicil nwili'd t(i Iki niuiin In Jnim Iftt 1 rnlatlvn fn tlin 
Jl'SOuIrplHins wlilf'ti wiim tiinn ImliiR pr(Hlni't<d In hirRM 
nnnilMH'M, llini*i' tno two I'apllnn wlilnh Mlniiilit l«* miiiln 
tn liini. 'rii(< lli'til In liial It imu hnlli Niii'prlNlnK 
NliiM'klnn;. Hnl tlio Nci'iiinl ri'ply In Unit. tlilN iili'plann 
wiiN, witli ulnniNt lnin‘(iilllil(’ IniaKlHiilInn anil nin'iKVi 
fiiriM'd tln'iuiKli til iMiinlnil iinc' mi a Ni'linilnlc ulili'li 
nniiln If illtlii'nll If mil linpitNNlliln in fnllow an nrilni'ly, 
nr (<vi>n a I'liiInnnI priH'i'dnii'. Ami mm Nlimild iiIhii 
l'l•nn>nllll>^ linw imiKiiltli'niilly llm ai'liml l■(•Hnll JiinII- 
Ilnil all llm nnni'llini|ii\ nmiiiiN. 

'rim illi'i‘i'll\ i' Ini' |*rnji'i'l At'-0‘i I'l'fi'i’i'i'il In nim 
Npi'i’llli' iilri'i'iifl (11-20), lull \MiN In nllmr l‘l•Npl*l*lN 
very Itrnail. I’IxIciinIvi' IIvIii)j; I'NpmlnmiilN ivni'n nli- 
vlniiNly KiilliK In I'l’ imi'i'NNiii'y, anil In l■lll•l'y nut IIii'nh 
I'NN i'iilliil IIIkIiI Ii'nIh, It WIIN Npi'i'irmil tlial llm fimlll- 
lli'N Ilf tim 2nil All’ l''ni'i'(' wniild lii> in allalili'. < li'imi'iil 
U. (i, I'Inl, limn In I'miiimiinl nf llm 'iini Ah* l''m‘r(<, 
liinl In fiml Imcii mm nf llm ii'iiili'i'M In InltlalliiK anil 
plimnlim; llm pi'iijiml, 

Afloi' Niiiim ciiiinIiIi'I'iiIiIi' imuni till inn, iIiIn priiji'i't 
WIIN iinnIkiii'iI In AMI’, a lili'li iii'i'cpii'il |i l•l•lnl‘ll^nll,^’, 
Allliniitfli an liinl li,\' lliiil lliim ilia i'lnpi'il a nIhi'iiIiIi' 
pci'Niiiiimli'vpi'i'l In llmiimilylli'iil iiNpri'iNnf IhiiiiIiIiiki 
iilr KHiiimiyi link iiiiiiI.vnIn, i<li'., |l aim I'li’iir Ilnil IIiIn 
pinji'i'l lin nii-i'd a Iiiiki' I'vpi'ilnmnliil pi‘na;i'iini iiml 
iiInii I’li'iir lliiil iiI'hiiiiIniiII niiiil iIIUIi'IiIiIi'n ai>i'i< IhmiiiiI 
In ni’i'iir. I nr I'lvllliiii nrKanlii!iilInn wnnld. In fiml, Im 
li'.vliiK In ijn iiiiiii.v iIiIiikn (miii'Ii iin npiM'iilI hk iiiilliary 
iiii'i'i'iifl frmii II inlllliiry lli'ld) lliiil I'liiilil Im ilnim 
prnpi'i'l.v mily iimli'r mlllliiiy nraniiliiiillnn, ami UiIn 
aiiN liniiml In li'inl In I'niifiiNlnii If mil In Irniililn. In 
lira, linai'i'i'i'i nf llm fiii'l llinl llmri' Ni'i'iimil In im 
lin ri'iiNiiiaililn iilli'riiiilh'i', AMI’ nKt'i'nd in iln llm 
Ih'nI Ii I'linld, l''nan lliiil llim'iiiilll M' 02 aim I'inNi'd 
mil, llm t'liii'f Ilf VMl’Npi'iil i'nni'HI liill,\’ all IiIn linm 
mi IIiIm mm Jnli, 

'I’ll ami'l llm nliji'i'llvn nf I'rnJiM'l At’-O’J, AMI' ni'I 
lip a lirnia! pniKnini alilrli litrlmh'd; 

A. ^]^pl'rlnmnl!ll IonIn til AlinnnKnrdn, N'i<a' 
iMi'.sli'ii, 

It, .Mnilnl I'Spi'rlnmlilN 111 I’liNiiilt'iiii. 

t'. Uyniiinlr Ii'nIIiir nf llic t'miiral l'‘li‘a ('niilrnl 
III AiinIIii, 'I’i'.min iiimlnr lUvlNimi 7, NIUU'), 

I). (liiiM'inimrii Ii'nIniiI MkIIh I''Ii'IiI, l''lnrli|a (AAh’ 
IJniiid, alUi rnilalinratlnii nf |)|\'Ulnn 7 ami AMP), 


10, (Mllaltomflnn with Ciaimriil fOlPctrlo In tfiata nt 
Hraa imvilln, Tnxim. 

K, I’NyiilinliiKlcal HtiidicN (iimiar Applied P«y* 
I'linlnKy I’liiml). 

<1, Aniilyllral NlmllaN of Hpcalal fniiliirea of tlm 
priililom Nijiili iiN v'liltmralilllty, flak, ata, (riirrliul out, 
iiy AMP iiiidar nllmr NtmlluN i-oportnil In Part 111 of 
UiIn voliiiim), 

11, Hrimd analytical Ntmllcw, niiisIi im tlnma which 
ii'luta to limiihlnK cffcciIvcncNN, unimrid "cconotrUc" 
tlmnry of timnliliiK, ale. 

An In hriiilly iai|lciilt*f| liy IIiIn llwt, ilciim |), |'3, P, 
ami 1 i cmilil Im taken nver liy c.'sInIIiih AMP facllltIcN 
nr li.v nllmr pai'lN nf tim NDUO, ll aim imi’CNNiiry to 
prnvldc fur A, M, ami II, ami in pnadilc Kcimral 
directimi ami cnrrcliillna I'nr the whole pniKrani. 

An In A, llm AliininKnrdn (and Alliiiiiimripie) pnr- 
llmi nf llm iirnKi'iim, cliielly liivnlvIiiK cxperiiiieiilal 
icNtN and llmlr litlerpretiillmi, aim carricil mit 
llirmiKli II cniilriicl aitli llie Ualvei'Nlly nf N'ea’ 
Mexlcn and la very imlive cniiiihnriillnii with the 
Hecniid Air Intrci', TIiIn a nrk a lll Im fiirtlmr iIcNcrihed 
helna, 

An In H, llm npileal ainiici e\pi>rlnmnlN and their 
iiiierpr<'iaiina acre carried mil llirnimii a cmilracl 
ailli llm Ml. U’IIniiii Mniiir ItliNervatnry (Pimadeiiiit 
nf llm l‘nrimKie InNilllilInti nf Wimhlnitlnli [t’lWJ 
'I'IiIn anrk alll iiIno Im fiirllmr ileNcrlhed In Herthai 
I2,7,:i 

Ah In II, iiml llm prnhicia nf ceniral Niipcn'lNlnn 
and cnrreliillnii nf nk cmiiplli'iiled and fnr-liinm a 
pinKi'iiai, a cniilriml aiin niade ailh I’riimelnii Ihil- 
I'cinIiv alilcli niiide avalliiliie ii Ki'iaip limimliiiii; 
PIi.vnIcInIn and cimhmerH kn acll im iMiillminitllcliiiiN, 
wliii'li had Inal ImiH eipcrieimc alih lire ennirni 
prniilenm. 

In addlllmi a HleeihiK ('ninialllee aim moI up, enii- 
nInIIiih; nf Ian re|ircNenliil Ivcn nf A.MPj mm nf Ui- 
iInIiiii 7 (Pirc ('milrnli; mm frniii Dperiillmm t'mn- 
niiiiimiiiH mid He (ulrenmiiiN, A VK lleieliiniirlerN; 
mm frniii llm AAf Mimrdi mm frniii llm 'iotli Air 
l''nrec; and mm frmn llm 2mi ,\ir h'liree. A lilmiily ex- 
perieiiced iiml e\|mrl HAI'' iilllcer iiIhii iitlenilcil all 
HtiN'rliiH ('nninilllee iimclIngN, mid Innk an iidlve 
purl In llm Aliiiiinttnrdn eN|ieriiaenlN, and a re|ire* 
Nciilalive nf llm War Depiirinieiil NDMC hliilNiiit 
tllllee attended iiiiinI nieellilniN, 

Ailhnimh tim wrller, aim aim reNpmmllile for the 
direcilnii nf the prnjcel im a alinle, Nteiidlly and Ntiilm 
Imrnly tnnk liie imNllInn that llm dircellve (wllh lla 
lirnad limiiiNlveneNH and IIn cmphimlN iiu Nclentlllu 
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ptMnnlng and (tvatuntlon uf MiinrimitniM) oould not 
poamlidy l)i< miit tinttwa aU tlw itoina A to li InohiMive 
progrei^ HimtiUannouily, It aoon itDvido|M)d that 
thfl Scrvloo peruonnpl wore pi«jK>nilpmntiy liitpwwtwl 
In A, eventually almoat miuiilly lnte«w(iHl In II, 
rather unIntereatcMl (with one exeeptlon) In (3, D, 
and K, only very mildly Intereated in F nml (1, and 
totally (and In nuwt eiiHea emplintloally) nnlnt<*r> 
wtocl In H, 

What we eotild aeeompileh in thla projiatt deiiended 
enaentlally on AAF support and amleianee, nml wo 
did, nfter nil, ooneldor It to lie our doty In oonio an 
eioae tn duiiiK what the AAi*' wiuited done an oiir 
acTlenilhii and iKtrauriul oonHeleneoa would iM’rinlt. 
Thun It In natural and In faot Inevltahio tlint ProJ<H*t 
A('>03 fndetl out of the (ileture vvlion ItentN A and II 
had priHhieed their major I'ontrlhiitlnnii. ItoniN I), F, 
and (i eventunlly iiriHineiMl rivmltH wliloli are eor> 
tnlnly uf Inrxe and ImitliiK value.' lint Item 11, whieh 
ahoiild H(>|H*ar na the erownliiR Jewel In thla ehatiPw 
on Keueral atiidleH In air warfare, waa a total Hop. It 
wna a Hop, thin author In eonvIneiHl, ImeniiHe It never 
vvaa Klveii a ehanee of ladiiK aaythInK elM>. Home 
lieraone In the 3()th Air l''or(<e were InteroMtiHl, In 
principle nt leaat, hut they eonaldereil that Hiieh Ntiid' 
lea alioiild lie earrliHl ont within their own orKnnl«a< 
thm, any hy their own ()|mrntlona Analyala peraonnel. 
The reat ('f the Hervlee |M>raonnel, without whow' 
complete haekliiK thia part of the work could not ko 
on nt all, had apparently uaed up all their Intereat In 
hroad atiidlea In the proc<>aa of aakliiK for them in the 
dhi'etlve. 

To make one of thom< aiiKe ohaervatlona which are 
aocaay to make In n'lroairei't ' la i)ulte clear that the 
AAi''ahouhl never have allowed Ita4‘lf toiret Into aucli 
a poaltiou that a very few niontha hefore the aircraft 
In (picatlon waa to enter comhat on a larRe acale, they 
would have to aak a civilian orKanliatlon to aaaiime 
n*aponalhlllty for piaiinlnK, comiuctInK, and Inter¬ 
pret Iur teata and atiidlea alineil to diacover whether 
the dcfenalve armament of thia Kmat honila'i' wna 
or waa not any Kood; whether It uilji^ht Im hotter to 
throw the aruniiaeiit away and trnat to altitude and 
aiMied; how to ojaM'iite the tire control ayatciut how 
to chooae and train piO'aonnel; what kind of forma- 
tlnna to II,V and how to fly tiicin; etc. 


' Aa the project itevehi|aMl, eiat tuiiMiiiioit tieiu waa edited 
— ttie iirefitnni of itcvtalo* werkatile ttdioridory loid ttcld 
nietteHla of ImruioiitaloK tan tt-<ltl Kiiea, Tlita waa worked 
out ciHitierattv«l,v wllli wet too t of UtvIaton ttt, nod tt ta the 
Wfiter'a lliipriowtoa ttmt very iio|mrtntit rnaolta warn nctdnveii. 


Rueh ipieMtluriM ohvlouMiy ahould, In any nuuKumbiii 
and rational dnveluptnent, have Irenn aettM long 
hofonr, by tmt eatabilaliment«, iinalyMia grottfMt, and 
deciaioii grotipa maintained by and within the AAF, 

« * « 

Having now aketehml the technical and nrganlia- 
tion hankgrotind for the B-30 atndleii, It remalnn only 
tu ileacrllie the work Itacdf. 

In the early aprlng of 1914 n group nt the Uni* 
veralty of New Mexico Imd collahorateil wltli the 
3ml Air li'oree In carrying ont aome atiidlea of the 
K-3 alghi In a Hperry iipiuir liM'al turret tuul of an 
N*tl algid III II Miirtlii up|ier turret, tlieae luiltig 
earnem tracking U«ata with the turrtda muunteil on 
movahle plat forma. Frevhuia atiidlea hy t he aaine 
group of the atahillly of the H*I7 In fllglit ImllenkHi 
the lyiMw and aimiunta of movementa which ahmihl 
Int given the platforma. 

Theae atiidlea atiiuuiated the Intenmt of the New 
Mexico group which, together with (leneritl Knt, 
pht,vi><l itu liuportuut role lit the Orlando eonference 
lueiitloiied ahove, whhdt nwoiltiHl In Projivt. A(MI3. 
It waa tliiia lutturnl that AMP turneil at onee hi the 
Unlverally of New Mexico, olTerlng them an N011(3 
contniet iiiuh r which they would organlce a griaip 
at Aihm(iieri|iie (ami at the large H-29 Held at 
Alainogonlo) to carry out experimental teata on the 
ll~39 airplane. Thia New Mexico progmin, iia ahoiild 
he eleiir from the explanation ahove, aetuaily eon* 
MtltiikHl a large portion of AMP’a iwdlvity under 
Dirix'tlve A(3-lt3. 'I’he remainder (except for the 
Paaadeiia optleid Htiidh>a which will Im deaerllHHl In 
Heetion 13.7.3) eonalated tU'lmaiHy of the lahoi'K of 
the Prineetoii group In eoriTlatliig ami otherwiae 
iiaaiatliig* the large nml widely dlatrllmk’d pattern 
Ilf aetlvltlea iu A('*93 liy fn<itueiit vlalt.a, liy eimtlmiul 
iiaalaliiiiee Iu obtaliiliig iieceaHiiry iHpilpmeiit luiil 
inforiimtioii, eaiMM'laily from the AAF, by needling 
the viirloiia iirgaiilHiitloua into aidlon on mir work, 
by exteiidhig apeelully vahiiiiile aid to the Appllml 
Payi'liiiliigy Panel hi their part of the tiroKt'am, hy 
•■arrylng out imalyaea of variotia apeeial prolilema, 
mill hy trying to keep ail parta of thia program 
mntnally ini'oraied through a wirlea of frei)uent 
"A(MI3 Huiletliia." It Imd originally Ihhmi planiieil 
that the Princeton groiiji would nlao gather together 
all the ixiaulta of tlic aeparate teata and analytical 
atudiea, mill ayathiiHiKc them Into mime more general 


a A grant dent nf aiicti iiaalalniicc wna ntaii fiiriilaticil liy tlie 
Tectiiditat Atdea tii the cciurnt iiltlnc itf AMI’. 
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COMNKNTN ON A OMNKHAI. TKKONY OF AIR WARFANH! 




ftttR(>k on tlio origlniil olijeotivo of ilotwmlnlnR tho 
most nffwtlvo tnotloiti u«» of tho M«5M} »lrpj»no. 
This nyiitlioadiit, loi Iiim Imhru iiiil<o(i nimvo, wiw not 
ttttomptoil for tlio vory ultnplo roiwon that It ooiihl 
not Ro forwnnl without tho (^omplolo ImoklnK of tho 
AAF oIHoIaIhi hikI, am oxpiAltiiMl nhovo, It tiirtio<l out 
thiit In Bplto of tho worillnR of tho ofHolnl illro«*tlvo, 
thoy iiutiiiilly jiiot worn not intowwlMMl, 

A hrlof shwwiptlon of tlio Now Moxloo proRtiiin 
will now Iw oorrlinl out imdor tho four hoiuiliiKM; 
Prolilom, FncllltloM, Toohnh|uoM, lloHuttH. 

Phohokm 

Tw(» mii'ii prohloms wort* nttnokwl! 

I. Ill whnt wiiy, how fr<>((uoutly, iiiul how offoo- 
tlvoly otiii flithtor pl'inoH Kttiiok o mIiikIo*' Mtuiiihini 
or Mtrlppod n-! 2 (l? 

TIiIm IovoIvihI o tloloriiiiiiiithui, id viirloiiM miioihIm 
luid idthiidoM, of tho lypoM of iioMMltilo flRldor |iiimm 4 *h, 
Iho fro(|uoiioy with whloli tho |iummom ooold ho 0Hrrh‘il 
Old, iind tho Mooiirnoy lUid diiridloii of tho lixhtor'H 
lilt* dlirlllR tllOMO |IUMM‘H.> 

'i. Wind Im tho dofoiiHivo HtrouRth of ii mIurIo li-'JHI 
lioioiior iiKidimt lluhtor iitliiok? 

Thin hivolv(*d 11 dotorniliodlon of Ihr- iiooiiriioy niid 
ilundloo of Ih'O from lioinhorM' kooh. Air dintM of thorn* 
iiooiiriioloH woro to ho Miipploinoiitod with nlr-to- 
Krouiid hrloKM, iiiid Kroiind IomIm of tho iiooiiruoy of 
tho ootitrid firo ooidrol nyMlom. 

Ill iiddllloii to thoMo two iiiiilii iirohloioM, oortiilit 
otlior iiroliloiiiM woro ntiidlod, olthor Iioohiiho thoy 
won* roooMMiiry iiiid or liiovltidilo ooiiooioltuiitM of 
tho two MtiidloM JiiMt looidlolioil, or for tho pniotloid 
roiiMoii that tho Now Moxloo Kroii(t dovolofiod a 
fiiolllty whioh WAM nhio to tiiko on and piiMli throiiRli 
to iioooKKiirliy ii|i|iroxiioiito hut roiuiirkiihly riipld 
ooiiohiMloii II toHt of iiliiioNt liny iiorhd Kiintiory 
dovloo. HInoo tho AAF did not Itoolf liiivo luioli n 
fiiolllty, It wiiM iiiitiirid Mud tliori* wiim n toiidonov to 
forRot thodln*(’tlvo (mid liidiH'd to forRot tho NDHC 
ItNolf), mill wlioii miy Hurt of it riiMh prohloiii iiroNi*, 
JiiMt lolo|diono tho lio,VM down In Allmi|iioritiio mol 
iiMk tlioni to do II ipilok Joh. 


•iTIio Now Mo*loo 0*111*1 liMoiilM iioliiiilly itoiill uliinwl ok<’ 
itlimlvoly with ilio prolifoiii of hIiikIo lt- 3 ti iHHiitNiro. Thl* 
wiui, In loiv ovoiit, 1 110 winllilo iiiiil iilinont Iho lll•o•*•l»Hr,v wiiy 
In Mitrl. Hiinio mnimkoI* of Iho nrnhioiii of Inniilior fnriiiiilhiii 
n nri* Kliidloil lit Pintitiloim, himI In ntlior loullhiry Ntiiilloi) miioIi 
HI) tlioKO roiHirloit In Part III of thi* vnhiiiio. 

* Niiflii It Mtinly ithoiihl, of noiirNO, Innlmln ith iiimIIiIo tyjim 
of oviuiivo itnlhtii on tho imrt of tiio ImmlMir. TImo illil iint 
(Mirnilt thii, 


Airionn mixlllury problumM that wowi oloitily otin- 
nof'i4t<l with thft origliiBl job nhould Iw mentlonod an 
exUiriMlvo amount of timn upcint In ilotnrinInInR th« 
porforriianno chfiriiotitrlMtlns of tho B-aO alrplano at 
(llfforoot idtItudoM, Npoodii, liitidM, and armor and 
arniiunotilH, Thnro woro almi Mtiidifw of diitiierMlun 
from tin* varIniiN B*30 ruiim, liHrniotilaatlnn, oto. 

Aiiioiir till* dlwionnontod MtudloH Mhoiild bn men- 
tionoil: 

1. Tout of APtl-ft with K.3 night In B-17. 

2 . HpoiHi. riHlurtion of B>29 duo to rmhir doinoN and 
upon hoittli ihiorM, 

3. I'lirmt dlH|iorNloii tOMtit, A-2II airnmft. 

■I. Fnrfonnmino of APti-lft (radar vnrBiiM optical 
ningo). 

A Tout of AlHi-A with Murk IN (K-IA) alRlit, 

It, Ti'Mt of AlHMfl with M|)oclid (IIC coittpiilcr. 

FAi’iniriUM 

At Albui|ii(>n|uo iiinl AlmnoRonlo, the olvllliiii |H*r« 
Miiiiiol on tliU pmjoot liichidod llll iinrMoiiM, hh fol- 
InWN! II ninjnr tochiiloiil perMoUM, III roM'iirch iiMMlNt- 
lllltM, II MkllllHi Hold IlMMlNtlUdM, Stl mllllluiMt rill I VO 
iiMMlHlnutM, 7tl tocliiilolniiM (hioludhiK ii liirRo mIiiIY of 
coni|oitcrH), IN inaoliliilNtH, RiinrdM,Horvlonponuuinrl, 
etc, 

At AlmiioRordo, n Hpnclul unit of the Slid Air Force 
(AAF IhiNc Ibill atNl) wuH UNNlRiiod to MiIm project, 
mid oxtri'inely cohlliil eoo|M»riithm wii,« fiirnlNhnd by 
the 2iol Ah' Force Coinmaiid. BF 20(1 Included a 
totid of ii|ipro*linidcly ItM) Hcrvlcc |u*rMoiincl, of 
which MoincthliiH over -It) were ollleei'N. 

'I'hiiM tokliiR Into iioroiint the I'rineeton Rroiip and 
the eenirid AMF olllee, there were iiliniit 3fM) perMonN 
Involved In nil hi thlN Nlinly. 

The iiMMlRiied nireriift totiile*! I!), iin followMi 

N H.21I III IM7 

(tl Mtiiiidnrd, 2 Mirippeil) II 1M13 

A IM7 N Other 

A total of 1,1 IN w*pnride IIIrIiIm wum curried out 
(wlthoid iicehleiit), IncIndliiR dlN IliRhtn of IF21I 
cruft, llltl of H-17, mid 741 of 1'.47, A total of IJtN.lWH) 
ft of Ithnini lihii wiiMcxpoM**! In riiii eiuuernH. A liirRc 
eoiupiitliiR and aiiulyMlM Mcetloii wum developed at 
Alhinpieripie. 

Tiot'iiNiyiutiM ” 

The IiiimIc leportM iiiiiMt he conmdleil for detallN, hut 
the main reMidlM of tlila Mtiidy were obtained by 
earryhiR out uetiiid (liRhta of laiiuberM mid iietiinl 
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ftttaok by flglilor plana* (with *lmnl»tliin of battio 
aoncHtlon* for Intarrwptlon, oi(i,)| fthn ramilt* of nil 
‘'firing*” of gim* «f biimlwr ninl fightar In’liig »*»• 
corded phatogmphlcnlly by gnii ciimem*| thl* grimt 
m»** of film then being meitMired iind nnnlyied, The 
gun eamern rnetliiMl wn* euaentlnlly n eliigle cnmern 
technique! making line of dletant hnekground" 
point*, evieli a* cloud* or mountain*, n* mfenmco 
point*. Thus both the terroln ivnd tlie climate of 
aoutliom New Mexico were cHsentlal to the procetliire. 
The methml Is admittedly not a* accurate, partlc* 
uinriy for flexible gun*, a* ilelhsUomefer mctlonls, 
but iiroladily sutllccd for the |iur|umi>s In hand, In 
any I'vciil, It was siivsiml rut* better thuu uothlug, 
lunl no other known inethiHl was really latssihle, 
taking Inin account the aias* of data which wn* 
ueecssivry, and the time nvalhihle. 

A great nmny other uicIIiikIm were Nkllirolly and 
caergefically de\'elo|a'd by the New Mexico gronii 
to handle oilier detail* of tin' program, 

Hantu.TH 

la till* program wn* expcrimcalally demonsiratisl, 
and for the first thue, a* far a* we know, the ahllily 
of the stiippial M-atl In carry great load* over great 
dWaaees at gri'al apcinl* and high allIIode*. In 
purllciilar, Ihi* lonjecl carried nut soceessfni ad¬ 
vance *imulal lnii* of I he Hulpan-Tokyo and reliirn 
bianliing mlwMlnn*. 

The eharacter of ihe fighl<>r plane attack* which 
eau he carried out agaliiMl a 11-21) was experimentally 
determined, for allllade* ranging frean 2ll,IKKI ft lo 
it2,IH)() fl, and the error* lu" varina* type* of coinput* 
lag sight* determined for thcHe actual course*. 

The accuracy nf tighter plane fire agaloMi Ihe II-2U 
wa* experhneiitally determined for altitudes ranging 
friau I t,IKK) ft to .'12,IKK) ft, and Ihe freipiency of hit* 
Hlialyaed for dllTerent approaches, etc. T!a'se lest* 
wiu'e all made with fighter pilot* who had had comimi, 
experience, 

l''lgliler hit* nn homlaa' per pa** were oblaiiusl a* 
a fiiiietlnn of angle ami range, and converted iliroiigh 
a *tudy of pas* fretpiiaicy to tighter hit* per hour ns 
a funel loii Ilf angle and range, 

(iiin and turret, diNpershui* were measured for Ihe 
ll*2t), a* well as harinonlMathin error* on Ihe ground 
and (approximately) In lllght, Tracking errors ‘Vere 
delermlneil carefully for all position*, and actual gun 
error* determined approxhiial,ely, 

Certain Inhenait lliiiltatina* of the H-2() central 
fire control wysl.eai were iletormhied In Krnund test* 


whioh measureHl the output of the whole flr« control 
Bystom for known and controlled Input*. 

'Tlienhillty of the P-47 fighter and of certain fa*ter 
nnd more nuHlorn fighter* to nttnok a stripped B-29, 
flying at high Npiunl and great altitude, was detnr- 
mined. 

All these Job* could Im done Imtter now, or could 
have Ihhiu dniio Imtfer then If more tlmo had boon 
nvallalde. Hut It sluinld Ite meuthuied that the ox- 
perhneatnl program did not begin until early July 
lf)44, niid the mala rrault* were reported to the AAF 
In accordance with Ihe reqiiesUxI sidimlule,*** namely, 
im Novemlair lA, IDfl, less than five month* later. 
It alMo seems idinost unia«ce**ary In add that this 
Hludy deiaonsiraled that, in a reasninilde length of 
time, h I* possible to obtain the kinds nf experimental 
data necessary for a more general, more Inelaslve, 
and more peuctralliig wludy of ihe cniploymeat of 
large bombers. 

)3,7..1 OptiUHl .SllKilOM ttt l*NMN(l|snR 

•hist a* Ihe expcrimeiilal program at Neiv Afcxlco 
was largely bamsl on the pn'vinii* expevlemsi and 
acciiiaaialisl enthusiasm of Ihe New Mexico group, 
so Ihe 'aiMlel experiment (oograio at Pasadena wa* 
primarily based on I he itrevloii* ex|H'rlence and ac- 
cnmulaleil enliuisiasm of a member of the staff nf 
ibe war rewsirch diviKinn of the Ml. Wllmai Hnlar 
Dhservainry, who had had M|H*elal experience with 
many snris of npileal devices ami pnwedun**, and 
who had imai' rccenlly become well Informed con¬ 
cerning aerial gunnery, Hhorlly afler Project A('-l)2 
was accepted by A.MI’, a contract with the Oarnegle 
Inslllullon of Washlaglon was recoinnieiided, under 
wideh was made avaihdde the very unusual fnellllles, 
both of peiwamel and of shop eipd|mient and ex¬ 
perience, of Ihe Mt, Wilson ffolar Oliservatory of the 
(!IW al Pasadena, California, 

We will now brielly deserlbe these Pasadenastmlies 
under Ihe four leseiings; Prnhiem, Kacilltles, Teeh- 
niques, llesulls. 

Pnoni.r,M 

To analy»e IIm< Inlenslly and distrihnthm of fire¬ 
power ahont variously sImimI imd designed sitaadrmi* 
of {H-21)) ulreraft, and 

Ta fnrtdMli a method wlaa'ehy these complex re- 
iuthuisldp* call he visualiced, 

The eomplexity of the sllmitlim imn he appreulated 
when one note* that a single H-9f) Im* A turret* and 
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B niKhtlii* wHIi 80 Imitipondflnt ttpmnKiv- 

munts (if tho fltmtrob nf thn vftHotw tupwtx by Hui 
vttPloiiK ilKlitlriK KtHtlon*. 

FAt'IMTIKS 

Ktnp ,y«Hl undnr the diintmot wpmi fmir HPoliir 
wtIrtnMHc mnn and alx HwilMtAnfN. In oddltbiri, Mb 
Wllsijn Obwrvftbiry doimtwl Mm full or |inrt-Mnm 
wirvIntiK (if 10 (if Uinlr invn mi that nintrly 80 
tM'rwiim w»»r(. Iiivdlvcd In tnbi. 'I’lm priiamm ’ wiw 
cnrrlwl out imdorn limnl DliwMvi* ( 'niincll Innuti'd liy 
tlin DlrtH'Inr nf llin Ml,. Wllmin Olimirvidiiry, 

Hlin|i iiikI (iiliiir fai'lllll(‘N (imrllciiliirly (>(iin|iiilii« 
IlfiiKiO wern iniiil(< (iv»ll/ilili> liy f Im Oliw'rviilnry, Khd 
III!' K.viniundiiiit nf a Inctil hcIkkiI wiih rciiliMl In nrdiT 
Id liiivi' a rniiiii liirK« nnd Idicli ('niiiiali in (|l•(•(lnlnlll- 
(Inlc till' ('X|M'rlni('nf(d wliiii, 

TKciiNigitKa »* »• 

TIiIk Klndy w/ik lniwd n|iiin i|m< Idcii nf niiddiiK 
Hiiiiill (nclnnlly I In 79 ncidc) innilcl iiIiiiicn, ned ln< 
NldllliiK (I Miindl IIkIiI Hniircc iil llic iinHltlnii nf (•(iidi 
Klin (uiid nf I'ltcli NlKlililiKMldlinn). 'I'Iichc IIkIiIm svcrc 
(’itiii|i|H'd will( hIiIcIiIh wIiIcIi l■(■litrl(■t(•d llic iiclil of 
llliimliiHlinii in (((•cncdniici' vvllh wlininvcr rnidrli'IInnH 
lliccn kiIkIiI lie nil I lie Held nf lire nf I lie khii in (|iieM- 
lldli (nr llic Held nf viniliiliiy nf ibe dlKlilinK idulldii 
In ((iieidlnn), A NwllciiliiK eyideiii iieriidlled Hie 
hIiiiiiIiiI Inn nf id! llic iiiiHMildc nietlindii nf ennirni nf 
Hie viirIniiN Kiiim liy llie viirlnim diKlilM. Then elnec 
llie elTeellvencdi! nf lire viirlm rniiKldy ivltii ihe |n- 
veme Niiinire nf (liNldlii'e, iin ilnen the iKlenHlIy nf 
llliiniliiiillnn fniiii ii |inlnl mniree, the Intiil Inteiidlly 
111 llliiinliidtlnn nf Miiy |i(iinl In ximee wiih KiiiirnKi-* 
imdely prn|inrlinni(l In the Inliil lire|inwer wldeli eiin 
be lirnilKlil In lieiir ul IliU |inlnt, 

'I'liilH line eniiHl.riielH n wl nf niiMlelH, IttHlnllH Ihe 
IIkIiIk diid hIiIi'IiIh, ndjiiNiH hidivldiiid InlettHllleH In n 
eiilllirtilliiK niieriillnii, iirriiiiKeH the iiKHleU hi H|i(iee 
In I'niifnrni In mnne fnriiidlhin (IcKiKti In be Nlndled, 
iiiid Ihi'ii (leleriiillieM the iiileiiHlly niid diHtrlbiitlnn 
nf llre|i(iwer fnr viirhiiiH brieliiiK HynteniK by nieiiHiir- 
liiK llie enrreHiiniidliiK llabt InleiiHlty |in(lern. 

I’lie inndel Ni|inidrniiH were net up nf the center nf 
H 2fl-fl rnilliid Hpherleid iiliell, nii the widle liiHldc 
Hiirfnee nf wlileli one eniild iiefiiiilly nlmerve Ihe iIkIiI 
liiteimlly puMeni. Home IN uiiMlel phiiieH were enii- 
Klniefed fnr iwe at l‘iiwi(leiin, iinil 13 ninre fnr ime In 
the MiirlnniiM, 

The light IntenidtIeH eniild nieiiMiiriHl, point by 
point, with phntiKiellH, TIiIh niethod wiw deveinpell 


to tin aeonrney nf about 1 per oent, Or one ennld 
phoUiKrapldeidly record the light IntennUy pattern 
over wimi) urea, and then oarry out pliotomotrlo 
meftdiiremnntd. Or, utill morn mlwply, one oonld 
dimply eniint tho llglitd vldlhie from a eertani point, 
I.O., the KUitd which mmld be hrniiKht to lioar on this 
p.-.'it, tape dldtaneex, and rajildly oompnte flre- 
|.■•lWor«. AIMiotiKh thid Iwdt metIuMi doe» not make 
full iidfi of the c»ptleal mdiemo (and pormltd, for 
example, any law nf dneay of firepower with ilU* 
lance). It lu'tiially proved to he tho eiidlcdt and ipilek- 
cdt to iidc In niaiiy hidtanced. 

Hkhum's 

OdhiK tlie d,VMten» diwrltind iihovi*, an exhaiidtlve 
lull prelhnlniiry windy wiiw made nf the llrepower 
pal tern for a NhiKle Ib20 with all nf the varloiiK tyjM'd 
nf ennlrnl.'* ’I’lieii winillnr Mtinllew were made for a 
Hipimiriin nf I planew, * » for the 1 t.plane Mpiadroii 
|(H lined by Ihe Slwt Hninlier Cniiiniand,” and fnr 
Ihe t3-pli(iie wipiinlroa itw iimhI liylhi'20fh Mnniher 
('niiiniiind,’* 

III l■'ebrll((ry llllrt, the 2l)th Air hiree held a large 
eiinfereiiee ** iif IhiHiolemi, prliiiiirlly In nhwerve and 
enn-dder Ihe reMiillH thiid far nblidiied In IIiIn wtiidy. 
Ah a rewidl of iIiIh enaferenee eertidn elnniKed were 
I'eeniaiiieoded In Ihe dlaekinK dial lirlehuK of the 
l3-pliinewitni(drnniiutd iIiIh niiMlIlled tS-plHtiewpiad* 
mil WKH then IhnrniiKlily isimlyiied by the Mt, WlUon 
Kreiip.’* 

lOnrly In iIiIh prnjeel It iMi'iime nhvIniiH thiil one of 
IlH Kii'dlewl l•llntrlhlltlonH wild tliat It fiirnldhiHl a 
iiii'IIkhI wherehy one eniild Met, dimply and enn- 
VIim'IiikI.v, m piitterii nf reliillnlidlilpH olherwldc wn 
eniiipili'iited iiiid hiiIiIIc iih In prnvlde Inplcd fnr per* 
pelmd iirKiiiiieiilH. 'I’wi, idlleerd, iirKliiK dllTereiit piil- 
feriiH fnr M fnrniiilloii, eniild wet I hem lip on thId 
opileiil iiKdlel, and eoiild loKclher itimlly ejrnmiiw 
the reHiilthiK pal tern nf llrepower, 

lliiid It WIIH eleiir that ihe device had Important 
MppIleallniiB for IrididiiK, iind In Ihe Held aw well aw In 
II dcleiilille liiboi'iitoryi MovIiik plelini'd were niaile, 
dlinwhiK the llrepower varlallnii nf formalhiiid oh one 
elrelcd idiniit I hem. (^ineernhiK wiieh pliitiimH ihe 
I’redldeiil of Ihe Army Air l'’oreeH Hoard remarked 
that he "believed thewe motion pleinred gave the hedt 
lilea to tilrnien aw to the relative effect of firepower 
about a formation yet premuibHl." Certain of thcde 
idetiirea were llnwn to the Marliinad and viewed 
by (leiieml Id'May and by many Kiiriimry ofttcerd and 
men at the front. And iw waw indhiated above, a 
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inodul wifiiii \VH« ctifwinnitn*! ntiil fhiwii ti( (jiiivm fur 
i(s«) fhiii’n In (iiirtlyiliig fii’n|>t(\voi' in'tililijniN, 

111 iKldlfcloii In f/lin wuri'itMHfnI iM'lili‘v<tiiH»iil of (lirir 
pHiiuiry Him, ilit> j)itiwiiiin*l of ilj|« prujftci t'liii’lKd 
Old iiiiil i-i'fioi'icd on ('oil,iiiii iiiixllliiiy HindloN, A con- 
»idf'ml(l(< iiiihI.vwIh, jdi' (>siioi|iln, wiw iinid‘> of flj<ldt<i’ 
idiiii'kxi ** iind If4 Wiiw mI(i(\vo llmf for it widi* vii- 
lii'ly of olfiickti, nil ili(< l»i(<nkinv(iyM ininh tliroiiKl) it 
llilillod i'i.kIoii Koiim SXr In tiiiKoliir ividlli itnd mooiii 
400 yd off fill' Nli'i'ii, HindIcH \V(«i'i> hIno inildn of llin 
|ii'olili«ni of oIThi'I kiikn In IlHldni'H,*' iind of |.|ii» 
diinillon of HiI'ldlng iiliio'kN. 

Abilin I In* loillioi'III llili* (4 im|(Ii>i'I' tiioiol (‘i'nIxI i'iii* 
idniHlrJii" Iliid lliiwKlodinri, iiIiIioiikIi ioocIi inii'i’imci' 
III w'o|ii' lliioi the "diMii'nir' nlndi<<n lii'ii' iM'Injt iidt'ii. 

I'lili'd, iii’o (>\i'(>lli<iil i>Miiii|ili<M III liiliow iliiii ih(. In. 

I'orniiilloii niH'CMwiiiy I'm' ||ii> Koiii'i'id Kliidii'i« l•lln In 
I'lii'l Im iililiiiiii'd. 

KMI IM V’I'IIKMA riCAl, ANAIA.H|:n ami 
\VAI( 


|n'(«lnc'«» (i, lioilitr IInI , Inf nm fuko flinwi foplni^, onn at 
It limn, and nxplain liHnIly wiint l» innanf. 

13.11.1 

Tim inonf iinpoi'imd. poinf In ilnil, nil diivnlnpnmiUM 
III iniillmniidli'M, from llin nioNt aliNlranf noiinniit of 
IlminircNl of piirn niiilliniiialii'N lo an iNolalnil Ifnni of 
nnw Inniinliinn In iippllnd innllininatlnN, aili iiHNlft non- 
IriliiilloiiN lo iiiilloinil tnniiniriil NtrniiKlIi. I'lnglnimr- 
Ina, phynlnH, rlininiNiry y«« and liloloKy iiiid nmdl- 
niim MN •A'nii iihi* for llinir nniilriil norn of !|inoil!ta. 
Iivnpri«n|«n llilnklna llm itinilylinil IooIn |iriivldnd for 
llmiii liy llm iinillminiilinliiii. In iIii'no iliiyN of llm 
iiloniln ImiiiiIi, oim iiio'diy imndw In nmpliiiNlitii llm 
nloMi* rnItillmiKlilii Imlwnnn iiillltiiiy inlaid In llm firld, 
Iind llm iiliHirtml |mim|| llmorlni« of |.|m iiniilyllriii nx* 
pnrP 'riiiiH llm Nllmiiliillon iiiid Niipporl of llm |||i|d on 

" .Iiilly IIiiuiikIi I'nllowNlilp loid ollmr Iriiln* 

ilia mIiIh, In IioiIi an nriNniilinl loid a Niirn way lo | 0 'ii\'id(> 
llm Miiillmmidli'iil liilnid i'ni|nlrnil In Hum of niimr- 


'I’lm lupin of HiIh l•lla|(l(.(' |n "(inimriil Tlmory of Air 
WiO'fiirn." Mid II Iiiin Imnn a l'l•oll'lll piiipo«n of IIiIn 
cliiiplnr lo point mil Ilnil niodnro nar In I'HNnidlnlly 
(Old limt iliilily a roinlilimd opnialloii. TIiiih || Hi-nniM 
oo( IniipiK'opcjaln III I'loNn «lili Honm u'l'iininl rnniarkN 

... III.. Had iiinllmioiillnH nan 

iiinkn III llm liioad llnid of iiallniiiil dnfiiiiNn, ThcNi* 
cnoiai'kN \\||| iiholnn Hoiim liipinN aliinli have oof 
Imno nmiilioimil Imfocn In lliU nliaplnr, and Nlaaild 
Nni'tn III fiiriilNli a «nlliiiK for llm unimial imllv IlInN 
'vldrli urn llm Npni'l<i] noimni'O of iIon nlniiilnr, 

1 ’o ah n ii 0 ,\‘ iiilni(inilnly niiinpli'ln illHi'ON^i.ai of llm 

... Ilf iiiallminalii'H in oar and lo 

inilloiial ilnfmiNi’ niuilil (■nl(l|ll■l' far iiinri' Npani' linni 

In iiviilliililn Imrn, iiinl ..Imr aiillioiNliip^ \|| tlail 

In Ininnilnil Imrn In in ulv n Ilnil inliiliiniiii ilnNnrlptlon 
nlilnli will NiM'vn lo Inillnidn llm rnlallniiNlilp of tlm 
Knimi'al aiailyliniil nIiiiIIi'n ii| wnrfarn, Imrn iii'Kml on 

''••nil lo ollmr .. imlhlllnN of nillllary 

... 

W'n will iIIhi'iinn niiillminallniil imiK liinN of nillllary 
Inipiil'liomn iindnr llm I'oIIowIiik ImadlnitH: MiinIc, 
Mni'vlrn, DcnIho and l'«n of liidh ldoal Dm lnnN, I ip- 
nridloital AnnlyNlN, liniinriil 'I'lmoi’InN, 

TIiImIImI of ImiidliiHNiHpoorforNnvnriil rniiNoiiN, 'I'lm 
HiililmiidliiKH iirn iinlllmr nsnlimlvn iior «nlf-nxpliina- 
lory, and in Monin niiNON limy iirn woi'Nn limn viiann, In 
Ilnil limy appnar In hii.v NoiimtIiliiK |«nn limn or inorn 
Ilian In liilmnlml, Mid Nlimn Noiim crt'oi'l Iiiin fiillnd in 


Ki'iiry, null |h hIno an I'HNniilliil IhihIn lo a propnr dn- 
vnlo(iamiil of ollmr nlniimiilN of llm Innliiiiriil Nlrminlli 
of llm Mill Ion 

N'niiinm I of llm Hiiiinnary Tnnlmlral Mnporl of llm 
Ap(ilind .MallminiilinN I’lomI, loanllmr willi N'olitnin 
>'» ivliinli In dnvnind lo prolialililly and nIiiIIniIi'n, 
iiIIIioiikIi prlinarily noiinniimd wllli ilnHni'lliln« Nonm 

..'Iliiry Hin|iN In llm nillilioy idllliiidlon 

III IiiinIi' loiillmiiiiillnx, ijonN lln'i'nliy Indiniiln Noiim oil 
llm nliiNNiniil lli'IdM of (iiiin loid iipplinil niiilimnialli'N 
llml roiomni rloHnly and oloiniiNly wllli inllifiiry 
prolilnioN, II in Inlninlid lo innlndn Imrn, inidnr llm 
Imadlim' of "MiiNln,’' all Nimli imdvily, Mol ll In hIno 
lidninlnd and IIiIn In llm iniiln polnl to limlodn 
Imrn llm w holn of iniillminalinN iin a vlliilly imrnNNiiry 
niniiini;! ot Mnlnnlllln NirniiKlIi, IiiinIi' lo nil dnvniop* 
lonniN III llm ollmr Nrlnimi'N and InnIinoloKinN, niiil 
Imiinn |i|iN|n lo Hin nntional wnifarn niid llm niilloiiitl 
dnlniiHn, 


liMI.U 

TIiIn illln In an nnrnnlonH nilNiiiiiimr, for from oim 
valid laiini of \|nw |l novni'N nil of iniitlmiiintlnN In 
dirnni rniatloii lo tiillllary prolilniiiN. Tim niidlin- 
nndlriini wlio In Irylitit in iiinkn |iIn dlNnlpllni< Nnrvn 
llm nalioniil iinnil nIioiiIiI, In oiin NiniNn, /nirr mlhhm 
hi\l m-rv/iT III w I till, 

Mol non nan ni'I'mi In nniny wayN, HonmlliiHw oiin 
nan Nnrvn IionI prnniNnIy liy an/ dolnii w'lati Mm ollmr 
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i'(i||i)\v' wiuiIm; or liy iloiiiK Hoiiii'tliiiiii; Ihitt iio Iihh 
fiBvi'r, iin<l woiilil iioviM', tliliik of, AjhI llio word 
mi'virn Is Ikw (iscd In (Im rBsliicU'd nnd limit Inn sctiso 
of "(loIdH; wtint llio ollii'i’ fellow wmiiIm," We slinidd 
not lose kIkIiI of llie fuel, however, thiil in the jmoeess 
of so doliiH, one's iniijor ot)|<oi'tnidl,v often lies In 
Ri'iifly leinllnK the other fellow to see whiit he oii(fht 
to wimt, 

Tltere Is a Kieiit ileni of itsefnl inotlieiimtlenl servh'e 
thiit, eini he done on the le\‘el of isoiiited reitnests. 
Tints Indivhheils, or tnlliter.v iiKi'iieles, or lonnnltltiiry 
<11' K<ivenniietit iiKi’te'h's, or NDKC Kr<ni|is, or uni¬ 
versity ninl <'onnie<relnl lMliiiret<<ri<‘N u<irkhi|i; on 
nntloiiirl iirohleins, inny I'onie niei my: 

Ph*use eviihiiile this hiieKrel 
I’h'iisr* s<<lve this dllTer<<niini i'(toiition 
I'h'iise i'oin|nit<< t,hi< vnine of t his (i<<t<>rniiiooii 
I’h'iise lnter|ioli<t<', itsiiiK lhir<i orih'r <lllfei'<>i«'<<s, 
nine vnliK's hetw<'i>n iwer> two s iihn's of this tiihle 
Thes<' r<M|nesls inn,\'io'iM<< out of se<'r<'t )iroje<'iM, noil 
It inn,\' thi'i'ol'ore l«' iii'i'i'ssnry or w hi' (whieh, hy the 
wiiy, lire not eiinh ideni i to kee|i ihe iniithennitli'hoi 
eoni|iletely in tiiednrk ns to tin’ nntore of the iiroh- 
leiii, In sill'll eiises, (liese lire items of /hot ni'rriir, so 
to s|ienk, \\ here tiie niiithi'iniil ii'iiin ifiroviiieii he I'lini 
lilies iiri'i'lsely winit he is iiskeil, niiil no iiiiire, 

it is I'lisN' to see, hiiMever, tlinl isoiiiteii reipiests 
lire evtri'ini'iy iikeiy to ieini In nnolher nnd more 
iin|iiirtnnt ,m'nde of serviee, i‘'or if the iiriihli'in Is, 
fur eMnn|ili, not to evnhiiite ii sliiitle ileierinliiinii, 
hill rnllier to ev nhiiite iiiniiv ileleriiilniilils, then Ihe 
iiiiithi'iniilli'jiiii niiiy well iii<|iiire ns to the orlitinni 
foriniiliitloii of tin inohieiii, And he inny Is' nhle 
to siiUKi'sl nllerniitive I'ltiihnleiil iiroeeihires wlileli 
lend to siiiiplei eN|n'ess|olis, ensler to einn|inli'. I if he 
inny refer the I'ileiil to ileilees whii'h hiive Is'i-n 
I'lnistriii'leii fur ilie soiiitloii of systeiiis of lliienr 
iiluehriile eitiintioiis. 1 ir he niiii' even niii'over erilirs 
III I ill' foriiiiiliitiuii of till' |iroli|eni whleh nnike it 
iiiideslridiie to do nny i'oni|niliiiK m nil. 

i\s nllilliier eMini|ile, sn|l|ii<se the s|iei'ilie i|nestiini 
to iie; Hiiid.v these two rei'ords of tirinu Irinis; nnd 
lell IIS w lih'ii Mliiii nnd lire einil rol sysli'in is hetter, hy 
how null'll, nnd Imw eertninly, 

I lere there ore nlniosl surely I 'll o slnues of servli'es 
hii'iih I'd, I'drst (nnd It Is iniii he to iiiiiit or delny this 
sliiKe), Ihe serviee iniitheiiintli'lnn slnniiil ni'ee|it the 
sltiieilliiii, however innl it Is, loid do Ihe ntinusl llint 
eiiii he done In niiswer the i|i|eslioiis nsked, Heeond, 
he slioiilil inihit out to tlie rllent why the inohleni 
WHS II hull one, hiiw the Irini eindii iinve heen lin> 


(H'ovitil, This inny well n|ien mi, to the rllent, the 
whole field o|' rdiitisth'id (ie,‘«iirri nf experiments, iitid 
the seeond sliiKe nf serviee inny we|| he nf Indefinitely 
grenter slKiilflemiee tliiiii the iinsiver In Ihe nrlulitfl,! 
priihleni,^ 

A Ki'i'nt ninny Krnitps iind tiKeneles ninl estahllsh- 
nieiits, reeiiKiilxInK the viihie nf nmtlieiniitleiil serviee 
Ilf tills suit I iililiiliied fur tlieinselves whiit the( lerrnun 
lihysii'lsls used te eiill "Ininsn unit hetniitlehuis," he., 
iiienlly iiviilliihle serviee nnitheinullelHiis, The AMP, 
III iidilltliin III the servin' whleh It wiis iiiepiireil In 
fnriiish IhriiiiKli the |iei',«niini'l of tin* enntruetniil 
Kt'iiiiiislh New Vol k, Pi'liii'i'loii, Priividi'iii'e, {'h|eii(j; 0 | 

('nnilirlilKK, etr., niso hii'iiieil mil Imllvlilinil nnilhe- 
miiili'lnns to vnrlons ni'ini|iK on either short- or loliK- 

lerni loims. One of ..nis|iii'iimis|y snei'essfill of 

these venliiies hivolvi'il the iiliin'iiieiil of nil AMP 
imilhi'imilii'inii wilh the Ai'liiy Ah' l''oi'n's Mniiril nt 
Orhimlo, whei'i' he serveil for in er Iweiily months ns 
II miiiheniiilienl I'liiisiillnnt. As ii lesiill of this e,\- 
tierii'iii'e, he Inis wrllleii n sni of niiiimeiits ninl 
reriimmi'inhillolls whleh seem so hii|iorliml Unit they 
lire ini'lmleil, nl Uie end of this ehiipter, ns A|i|ieiidiv 
A, Hiiiee liie \ iews of lids I'oiisidlant lire here repro- 
diieeil, |i seems reli'Viiiil loiiihl ihiil his seri lees were 
so ll|•pl'l•l'inled llml he wiis kIii'Ii, hy MrlKiidler 
lieneriil I'!, I,. I'liihimk, Presldi'iil of Ihe AAP Mould, 

11 "pei'Inl leller of I'oimm'inlnlloll: 

" . . lor Ills M|ilemlld rei'iii'd of niiilln'imilleiil ns- 
sisinnee lo ihe Army Air l''iiri'es Hoio'd . , . he 
liiis heen ni'livelv enipineil In inrlinis projeels ihe 
siii'i'essfiil I'omph'tloii of whleh wiis, In no .simill 
tnii'l, Ihe ilirei'l resiill of Ills elTorts . , In eneh 
of the followliiit . . . In' WIIS n iiiiijm' I'ontrlhiitor 
, , , till' . . seli'i'tliiii Mils mnile slliee eiii'h of 

Ihe jii'iijei'ls wiiH wlilely lei'iiniiiKi'd ns hiivIllK il 
meesiiriihle I'lTeei upon Ihe wnr elVorl nnd Its siie- 
eessfiil lermllinllon." 

13,11 :i Ih'HiKii iiilil list* of Iniliviiltittl 
Ih'vilTH 

A Ini'ui' frni'lliili of the iniithennilli'iil work In this 
wnr Inis lehiled to thn desljtii ninl ilse of hiillvldiiiil 
ili'iiees imiliili'i'riifi unn dlrei'inrs, inirkhiK nieeli- 
nnlsins, liomhsinhis, priedliilty fiimes, riidiir sets, 
liliilie lo iihme kiiiisIkIiIs nnd slghlliiit syslenis, rneket 
stitlits ntililed missiles, lnr|iedii sights, ete. In eoii- 

I Tills |si'ssi(|illtill,v the wiiv III tt lili'h AMP iiel liitn I lie lielil 

Ilf seiteeminl inHilysh n« ii|iiMleil ... lesIliiK, i|iinllt,v 

eniiiriil, ete 
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upoIIoii wUli such (wllvltk"« mu wwal vory 
Imporlmit. typra <if iimwliDiif) )<> imtmiilni', niicIi hn! 

j. Wluit. iKti'l'iirtniiiico !n UiIk nf 

wluni (i(i('i'nh'(l jswft'clly? 

3 . WliiU iMki’fiji'miiiico U tlilw (li'vlw riipubN' of 

wlicti ((iii'i’iitcd liy It riiiiiliiin iiiHnthmil (II, by (i w’- 
it'i'lt'cl (inlmitiiHi ( 11 , by It W'lwb'i! tiiiliii'd ( 11 ? 

II. Wliitt Ih tilt* ii|)ijniiiiii r«*li<i'lif(n timl ti'iihiliiK 

jihiccMM? ('riilM liiviilvi'N I'ln.Ni* I'lilinbornlliiii with |iHy* 
I'hlllllKiHtH Ultll llltyNilllllKlNlH.) 

4 . Wliiit ir iilill('iilliiii)t III lll•Ml|tll witiilil lin|ii'iivi* 

(tvliHlii'r ( lit'y iiniinivi* nr lm|iiiir I In* llim riimlli/ 
linmihip iwr/iininiurr) tin* iivhiiil /tri/fii'iiiiiiiif ultli tin* 
typi* Ilf ntioi'itllnit; pi*rNiinii*l llki*ly In In* iiviilliibli* 
ill till* lli*|il? 

A. Wliiil In tills ili*v!i'i* NiippnHi*i| In iii'i'niiipilsli, mill 
In u'liiil i*\li'iil ilni'N It ill! sn (thill Is In siiy, nil miiily- 
nIn nf till* /i''ii/i/i'ii( III!' ilt'i'iir In Miipiinnril In mtrl, rnlhi'i' 
//inn of llif ilrvivrVf 

'rhi*i*i* purl Iniliir i|ii<‘NliniiN iiri* liili>iiil(*il In ri*fi*r In 
11 ilrs'li'c wliii'li is iinl iit'iiiiiihli* fnr iii'liiiii Ii‘nI, 'I'lmy 
linnb'i* sliiilins wlilcii sliniilil In* iiiiiili' In lliiii* In 
llilll|i*lii‘i'ilnslKli.'' Till* IIi'mI nf llii* iilinvi* i|i|i*Nl|nilN ri*' 
I'nrs, III II fiilrly slrli'l ni'Iini*, In wliiil Inis (irnviniiNly 
lii*i>ii niili'il II iinVi'n-/ii'ii/i/i'iii. Tin* I'liiii'iii'li'i' nf III'* I'l*- 
1(111*^ |m sill'll linn nil iiliiilysl I'niiM in* liiiiMlt*il I'ssnii- 
lliilly iniiliinu limn* lliiili ii I'niipiii'li' (Insi'rlpilnii nf 
I III* ili'siitii, mill I'liiilil Id* ini'ki*il III nil iillii'i'vvisi* ninply 
riniiii iiiilll I III* I'l'snlls \\i*ri* rniiipli*li*il. M.V tin* tliiin 
mil* Ki*lN ilnvvii In lln* Itflli i|iii*Nl|nii, lniwi*vi*r, ll In 
I'li'iir llinl In* inis li*fl lii'lillnl lln* Iti'iil nf liiii'i'ii-prnli* 
li'iiiN, \vin*i'i* nin* I'liii nIiiiI.v nlii* lsnliili*i| (irnii|i*iii 
tvllliiiiil ri*fi>ri>in'i' in n wlinii* liii'Ki* ni*I nf priK’tli'iil 
I'linslili'rnIlulls, mnl Inis l■llll*l'l'll lln* lli'lil nf iiiiii'rn^ 
prnliii'iiis. Till* fniirlli ninl llflli ipii'sllmiN nn* liniiinl 
In liivnlvi* Ini'lii'iil I'n'isiili'i'tilinns, ninl iiiny liivnlvi* 
sll'nli*Kli' I'nlislili'l'nllniis, 

If mil* Niippiisns llnil npi'inlili* i'.\niiipli*s nf fin* ilr* 
viri* i'hInI, IIiiiii ii imw si'l nf prnliii'iiis niili'r flinsi' 
nf /('s/nif/, (hii* sliinilil niiislilnr /irm'/i /rs/inf/, linfli nf 
I'niiipnliniils ninl nf tvlinli* ilnvlnnsj imp ipKlhiu llinli'r 
rniilrnllnil I'nlnllllniis vvlili'li In n li'ssnr nr )rri*iili*r i*x- 
li*iil ntli'inpl In ri'prinlin'i* ni'liinl lli'lil iir 1*1111111111 
I'nlnllllniis; i‘rlpiiilril Jlrhl li'iiiln, wlili'li nn* i'nrrli*il mil 
nil It Niiiiill Ni'iili* Inif iinfli*r lli*lil I'ninllllniiN; mnl 
liiKilly vonihiil Inuln. 

Dm* nf till* Hri'iil inIviiin'i'N nf (Ills wnr, nl Innsf In 
Iliimii (Inlils with wlili'li lln* mithnr Is iti'i|iinliili*il| I'liii- 

^ Tills snninis rlilli'iiliHisty nlivlnns, lint ns 11 nnillnr nf i*ii> 
|it'i'li*ni<i', Hits i*iiinlll|iin mm by nn nimnm nlHiiys ninl In tin* 
ftnst'S wllli wlili'li wn liinl i'!i|H*i'lt>in'i'i 


«I«I(h| Ilf nvwifiml ri>i!»Kiiltliin by iiillltiii'y miffioriflo^ 
of flip nemMitafor qmutilitlive imting muter conirolM 
romtitmin, logolhm' with nunlytiml {often MlnlinKml) 
amnlmre in the planning niut the inkrprelnUim nf the 
IpmIm, 

Till* iitiiliiir wii« priwpiit at wnmn of tint ilnmonAtru." 
tliinn Ilf inllltiiry pipilpmunf kIvpii In tin* punt fiilMiiit 
finir nr llvi* ymirH 'I’lipsn fusts wnrii wliiilly In- 
ai|i*i|iiiiti* iVniii till* Ntmiilpnliit nf l■nlltrl)lll*ll si'lplitllln 
ti*NtliiK, mnl I'prlnlnly sliiiiilil not liitvc* I'linstlftittHl 11 
IiiinIn fill' iii'i'i'ptmii'ii nr ri*Ji*i'llnii. 

Till* nilvnin'PN in iilijni'llvi*, iiiinnlllitllvi*, iiinl I'lin- 
Imill'll ti'sIliiK of tin* I'niitrnI i>i)iiltiini*iit, fnr I'xiiinpli*, 
liiivi* iiiH*n nri*iil iiinl, ll is linpi'il, Irri'Vi'i'Nliili*. Tlinilii- 
yi*liipiiii*iit nf ilyiimiili' li'NlniNiiinl iii'iNnnliit.i*il I'limpiit- 
I'l'Nfiir miliiilri'riift iirtlllnry i*itiii|iiiii*iil,mnl Ilimli'Vi'l- 
iijiiiii*iil nf Kri'iil fpsliiiK i'IikIiii'n fnr plitiii*-lii-|ilmn* lln* 
I'niifrnl l•lpllpnll'lll I'niisllliiti* I wii itn>iii rniitrlbiillniiN 
III Ibis linlil, Inilli i'iirrli*il nut by Ditlslnn 7 nf tin* 
NDKC mnl ilmiblli'SN fully i'nvi*ri>il In tbi'lr ri*|inrtN. 
'I'bi* ili'vi*lnpiiii*iil nf I'liiiii'i'ii ImsIIiik tinii'i'iliiri'N mnl 
fln*ili*sit^ii mnl nssi*ssiiii*iit nf liriiiK b'sl pnii'Pibiri's fur 
tii'.xibli' niri'i'iifl KHiiiinry, lln* miiilysli nf frmiKlbln 
biiiii'l Irliils, mnl 11 liiriti* nniiibi'r nf nlbi'r slinllns mnl 
ili't'i'lnjiiiipiils wi'i'i* mIiIi'iI by AMP, mnl nn* i'nvi*ri*il 
III I’nrI I nf this vnliiini*.' 

Din* Ilf lin* biipni'tmil priirtb'iil ri'siills nf niii'Ii 
iiiiiilysis Ilf ili'vii'i* pi'ifni'inmii'i*, niii'Ii nIiiiIIi'n nf ili>- 
vli'i' (nirpiiNi', mill sill'll li’slliin nf ili'vlrns ns In linri* 
Pin IsiiKi'il Is Hip Piiipriti’in'i' nf sniin* riitinfiiii biisls 
fill' NpflliiK miliUiffi i'Pi|iiln'iiiPiits mnl iiisii fnr npIIIiik 
fin* iii'liiiil pi'oiliii'linii niin'iJhvIhntM wlili'li ll'.iist in* 
iiii'f by till' iiimiiifiii'liirpr. Tnn nfipii snmi* iiillltiir.v 
biiiinl Inis III till* piist put nut, wlili pri'Niniinbly 
sti'iilKbl fiiPi's, II si'l nf iiillltiiry rpi|iilri*iiiPlils wbli'b 
piiiin* liiilli'iniisly I'lnsi* In ili'iniiinlliiK n ilpt'li'i* nf 
pi'i'fi'i'l iii'i'iiriii'y, sliiipili'lty, mnl ri'lliiiilllty, siinill In 
illiiipimlniis mill IIkIiI In wpIuIiI, ilpiiimnlbift nn skill 
friiiii till* n|iPiiitnr, mill IipIiik prnibii'lbh* init nf inin- 
I'rlHi'iil niiilprliils In vnry ililli* linn*. Tnn iiflPli lln* 
tnli*rmii‘ps spt In tin* niiiiinfiii'tnrliiK spni'llli'iiliniiN 
spi'iii III III* biispil lint sn inni'li nil niiy riillninil rpitnlri*- 
iiiPiit, iiiit riilbi'i'nii tbpiniljnii tinil lln* iininni'itPinrpr 
Is IntvIliK tnn Piisy 11 linti* nf ll If iiliy I'PiiNniiiibli* friii'* 
tinn nf bis niitpiil piissps. 

All tlipsp i(iipsl!niis Ilf ili'vli'i* mnilysls it!**! ili'vb'i* 
tpstliiK, iiilllbiry ri*i)iilri*inpnls, IIpIiI Irliils, ntin, itrii 
Inli’iTPliilPil In sill'll II way lliitl spiisIIiIi* tirn|t;ri*NN Pitlt- 
lint III* nntilt* nnli'ss tin* nrKiinlmillnintl slriii'tiin* nf 

1 Mm* iitsn (III* I'nniiiiniils iT Ilii* (irnvIiMis sintilmi nf |(in 

pmsDiit i*liii|in*i'. 
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tint tnllliHF.v gi'tiiip Imiilvt'd 1m miicIi mh i» pi'niill ilio 
liKiii'ittckiiig nl' iK'livitii'H. At. tlif nnfiti'Ht nt 
I)i', I'klw'iii'il I<, HmwIoh, I'lxpci't (VrtiMiilliuJt tit tlio 
H<*<'F(>tiiFy of Will' iinil Hppt'liil t'tm«iilliiMt to t.lin 
C'limiiiimilliiK lli’iii'ml, Ariiiy Air Fhi'i'i'm, iIio iniflMir 
pri'piirwl II iiH'iiio coiicpi'iiliiit tlin (i(»volii|iini'iif of 
iiMHiwnii'iit fiii'iillit'H fur nir niiiiiii'i'y In (lio Army 
Air Fni'i'CM, Hi'ciiiimp iif IlMillri'cl iMtiU'loKmi llto Imhiipm 
jimt iiioiitloiH'il, IIiIh iliHMiini'iit Im rl•protlll(■l‘<l iin 
Aiiiii'iiillx H Ilf iIiIm ('liii)iti'r. It U (tritllfyliin to lii* iilili* 
tn mill I lull will'll Dr. HowIi'm Ihhiii'iI, oil A|iril 12, 
IIMA, II li'lti'i' of liiMtnii'lioii to till' iiiiiii who hull )iihI 
lii'i'ii kIvi'ii nil iiilviKory ii|i|iiiliiliiii'iil In lliuHi'i'ri'tiiry 
Ilf WiiiV ollli'i', wMli M|ii'i'liil ri'Miioimllillllli'H in llii* 
lli'lil Ilf iiurliil Kimiii'iy, lu' unlllniil tlu’ Wiir Di'imrl* 
ini'iil'H iiliiiiH for ili<vi'lo|iliiK nil iiMMUKKini'iit iiKi'iii'y, 
•inil I'oiii'liiili'il ihli* Mi'i'lloii of IiIh li'tti'i' ii'llh lliu 
illri'i'lloii Mint till' ri'iniilinli'r of llii' luilli'rii wim In 

III.ni|ili<ti'il iiliiiiK Miiliiiiinllnlly llm IIiii'm m'I forili 

liy III!' iiii'nnirinnlnni iiliii'h iiinl lii'i'ii fnriilMlii'il him 
liy ,\.MI* mill whii'li furniK .\|i|ii'iii|l\ It of IhU 

I'hiipli'i'. 

i!!,n,I ()|i«>rHtioiuil 

'I'IiIh ... iii'lh'lly luiM lii'i'ii ri'fi’i'ii'il In pri'i loimly 

III IliN I'liilpli'l', iinil ll lli'M iiiiImIiIi' Imlli lliu |iiirpOKi> 
mill I III' I'liiopi'li'iiri' Ilf I III' pi'i'H I'l inillior In inhl lii'ru 
liny ili'liilli'il ili'Mrii|illiin or i'iilli|ni' of o|ii>riilloinil 
iiliiilyMlM. ll iiiiiMl, liiiwi'Vi'i, III' liM'liuli'il im II iiitijor 
lli'iii In Ilii' llxl of lintioi'iiinl wiivk In ulili'li iiiiilhi'- 
miilli'H wrvi'N llii' will' I'lToi'l. 

I Ijii'i'iilloiiiil Iti'fi'iii'i'li Hi'rlloiiM, iMii'kliiK In itiu 
Miriniii'i Ilii'iili'i'H of iMir, ini' I'oiii'i'riii'il wllh «iirh 
i|II|'kI liili>i iu<; 

|. How wi'll iii'i' wi' iihIiiu: II I'l'i'liilii ili'i ii'i'" 

2 . How I'liii \M' iiKi'll linin' I'lTi'i'llvi'ly? 

U. Wliiil iiilniir (liii'InilliiK lli'lih iiioilllli'iiiloii of 
IIiIk iIi'i'Iit vMiiilil Ini'i'i'imi' lU i'ITi'i'IIvi'IH'mm'.' 

I, NMiiil ill's li'i'n ilo WI'lli'lil lliiil Ml'i|o mil liini'? 

rt. Wliiil III'I' llii' riiiiHi'N of oin fUH'i'i'iWK mill fiiil- 

iii'i'i? 

II, Wlml ri'i«nliHiiri'iM'Ki’lllii|£iiKiihiHl llii'i'iii'iiiv? 

7. Wlml mIioiiIiI wu iln on Ihi' iii'nI iiiIinIiiii'.' l‘'or 

i"oinipli<: 

II. If WI' nlliii'k on Ihnih'i'k Mill oiir mIiikm mIIi'u 
I hriiiiKli liiii'i'iiKt' liiilliNiii I'liiili'H mIIIioiii 
mnpniiilloii? 

ll. If MU ini'i'l Ji'l llitlili'i'H, svhiil I'lili'of tliiiiiili 
uliniilil oiir wiilnt Kiiiiin'i'M mm? 

I'. lloM' iininy iminim mIioiiIiI m'i> ilriip In 


ni'liii’Vi' ll iii'iihnlilllly nf O.Oij of iinntroyinij 
fi liirgni ? 

If l« I'li'iir llmf thn of micli griiiipM ilniMmilM 

i'mmuiiI hilly oil! (I) I ill' pni'iiiiitiiil iiliiiiwli'i'lstli'n of fhii 
mi'iiilini'fi, piirlii'iilm'ly llmlr iihlllfy In mi’uf flniil I'liti- 
liltiiiiiH, Ihi'ir iilfifniln of uiiw'lflHh nurvlcn, timir 
Mlllliigni'WH In Inii'nilu iiinvltiililu IliiilfulloriM, nml 
fill'll' I'lipni'lly III gi'f iiioiiK wllli inlllliiry I'lmiiimnil 
iiiiii M'llh niii'i'iilliig pi'riioniii'l; f2) lliu Hpri'inl nml 
I'xi'i’lli'iii'i' Ilf ilii'wli'iilIfli' li'i'liiili|iii'M M'lili'li limy cnii 
nniko iiviilliilili' (jiml'i-iili' |inri' nini nppili'il iniilhi>» 
iniilli'liiiiM, .iIiiIImiIi'Iiiiim, iihyMli'lHli, I'liglni'i'i'M, pNy- 
I'hologliilK, phyMlologlxlii I'l!'.) I iiini (it) llii' oiiImIiiiiiI- 
liiK I'M'i'lli'iii'i' of I Ill'll' li'i'liiili’iil Ii'iiiIi'I'kIiI|i. i'‘iirlhur> 
ninri', limy I'inniol Mink to niiylhlng llkn full inlvmio 
tiign iiiili'NM limy iii'i* Inn'kiii ii|i hy ii I'l'iilriil lionm 
iigi'iii'y wlili'h I'ori'i'liili'M mnl I'oinpnri'H llmli viii'Ioiim 
I liidiiiKK, poliili iiiil liiitilli'iilloin of I'n’iirl mil! M'l'iik 
polniri In I III' progi'itin of ri>rliiin gninpH, nml i'iii'I'Ii'm 
mil ihoHi' nioi'i' IiiihIi' innl lonK'li'i'in mIiiiIIi'm mIiIi'Ii 
I' linnnl poHillily h" limnlliil hy lli'lil Ki'onpH. 

ts,ii,.i (ioiii'riil 'riiiMiritm 

’I'IiIm lotili' llki' I III' pri'i'i'ilinu: oim Iiiim Imi'ii liii'linli'il 
Ill'll' pi'linnrlls'm Ihiil flm pri'Hi'iil Hit Im i'oin|ili>lo. 
Hlimi' iIiIh I'linpli'!' Iiiin Imi'ii I'hli'Hy I'oiu'i'rimil wi'h 

liiillriiling III!' iinliiri' nml ... hioiiil thi'orli'M 

of nil' Miii'liii'i', or of wni'hiri' In Ki'imriil, ll iIih'm iiof 
Hi'i'in ntiin'opriiiii' or imi’i'HMiiry lo ri'pi'iil iiiiy of llm 
ili'Mi'i'ipiloii or iii'itnnmiil Imri'. 

If Im Iiomi'M'I' liopi'il lliiii III!' ioori' lii'inlli'il I'oin- 
iiii'iiln of III!' pri'Hi'Ol Hi'i'iinn on "Miitlmmiilii'iil 
Niiiilyii'H iiiiil Will'" Mill w'l'vi' lo Imili'iili' Ihni llm 
Iti'iii'i'iil Hiiiilli'N llm Ki'Oi'i'iil plini for ihi' Mirimliiri' 
of ili'fi'iiMi' mnl Mill' Inivi' iiinlliihli' im imi'i'i^Mni'y 
hiillillng hi'li’ki n Mill nomlmr of ili'pi'inliihli' mnl 
I'Hxi'iiiliil loilhlihiiil or mli'ro-iliiilli'». 

D.n.ii CluiiinifiitM 

.SIiIioiikIi Ml' liiivi' MOM I'oni'lmliil llm ri'innrkH fori'< 
I'liit in llm oiillliii' III llm Imgliililnu; of liiln .‘•I'l'iioii, 
tin'll' In iiim lopli' M hli'li nmi'IlM Minim tliinl i'iiiiiiiii'IiIm. 
I'ls'i'iy lli'lil of loiillmniiilli'M, loi'lmliiiK noiiii' of llm 
niiiMt iiliNiriml mnl I'rmllli', him lni|iortiiiil I'liiiirlliii" 
tioim III iiinki'. ll Miiiilil w'i'iii iiiiimi'i'Mfiiiry nml pi’r* 
liniiM I'M'o nnlortiiiiiili' lo miiikIi' oiif Minim Npi'i'ini 
lli'lil for M|ii'i'lnl I'liiunmnl. Itiil llm fimf I'l'iinilim llnif 
n gri'iif nimiy niiiilmninfli'lmm I'Mpni'liilly Minim 
Mini'iilh'il imi'i' iTinlimmnlli'Imm linvi' In Iliu pimf 


('()NI'’1I)I'!NT1AU 
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Im' 1'11 ivlHtlvnly unintfn>*»(t‘t| in Mio i»f 

iniitli'iil niicl tliii IWf winnlim fhnt 

nuillimniitli'iil MtiitlMtlew liiw iJnivt’tl ht l«» lui I'sictHvl- 
ingly niul tiM’l'iil toid lit (•(iiitm'tliin wllli 

mnny wnr itrultli'inK, Of llnw vuliimi'H of lliinl 
n'lKiilH (if AMI’, niin Ik ili'viiti'd tllri'i’tly iiiid oxi’lii' 
sivc'ly tn kIiiINIcm, wIiIIo Hit* jtnwnt viiliiiiti* Ii'iihn 
H ti tliiil milijiM't iiiMtvIly. if AM i’ liml iIhim' tioiliiiiK; nt 
nil vxi'opt wlinl If illd Iti npiilyliiK iniillioiiiiifli'iil 
MtiitiKtIcK, IIn hiidKi'f (til |iiif fiin niiitti'i' mi n vni'y 
priii'llritl IihhIk) wniild liiivi' l«'i'ii jiiHtllliNl nniiiy 
tlnii'K. Ont> piii'tli'iilni' it|i|illi<iilliiii mit uf vofy iiiiiiiy, 
fur i<\iiin|>li<, tviiiild linvo i*tTi<i‘ti>d iniiiii'V hii\'Iiikk, If 
till' ttitr linil I'milliiiM'd until tlii> I'lid nf IttIA, nt it 
rnti* III I'Ni'i'KH Ilf iiiio ndllluii dnlhii'H ii iiiiiiitli, tlilK 
iiimii'y KMvIiiK lii'liiK li'KM IniiMii'liiiit tliiiii tlii< fiii't 
tliiit tliK lin|irnt‘i>d iiii'thiHl nndd |lrl•dlll‘l•, nt tln> 

flKlitliiK fniiitK, linin', iiinl I'l'itidiily ii linin' ... 

nidi' i|iiullty Ilf iiiiinniidtliiii " 

* « 4 

'riii'i'i' Ik mil' fiirtlii'i' |iiiKtKi'ii|it n'liniik. Oiii' Iiiik 
knmtii Ilf IiikIiiiii'i'k In wlili'li mir inilltnry Ii'iiiIi'I'k 
ttori'Kki'|itli'iil III'I't'i'ii i'iiiiti<ni|itiiiiiiK Ilf till' liii|iiii‘- 
tiiiii'i' Ilf ri'i'tidii \vi'ii|iiiiiK nr ti<L'lnili|iii>K iiiitll tvn 
li'itrni'd Kiiini'tldiiK iilmiit thi'iii tlii< linrd wiiy, I'niiii 
till'I'ni'iny. And tlii'ii wn Kiiddi'iily iini'i'iit t|ii< tviKiliiin 
nr iiiM'CKKlly nf IIii'ki' tvi'ii|iiiiiK nr li'i'lndi(in'K, iiiid jti't 
fi'vi'rlHldy tn tvnrk nn thnin. 

If ntiiy tlii'i'i'fiiri' Im di'Nlriihli' In |iiiliit nut Ilinl 
tvlii'ii, afli'i' till' will', till' li'inlliiu iii'i'iilialllKlIi'liiii nf 
(li'i'iniiiiy wiiK liiti'i'i'iiKiiti'd, III' ii'iaarki'd lliiil Im 
I'liiiKldi'ri'd It iiK Kiiml iik I'l'i'taln lliiit, hy kIiiIInIIi'iiI 
Kliidy, I'llli'h'iii'y fni'IniK fur Imtlli'K lintwi'i'ii fnrniii'' 


timw I'ttu t)ii ili'V'lwid whidf) jiorrnlt nnn fit inwiKUiu flto 
vviirtli Ilf tin* nrinamimf and nf fhn lira winfrol. Tliln 
Kinnn Onrmiiii mipi'rt, iiftor ili'Kiirlliliig flii'lr Ktiidli»s 
Ilf viiltinralilllfy, piirmilf and itiinpiit'KilIf affankK nf 
IlKlitnrK (III tiiiinbnrNi I'ninltiif Him iMialyKiK, nfa,, 
I'liinarknd fliaf flat liiMiii! piil'piiKi'K warn to nnnlf/fe mV 
wnrfnrr and to Iny ot^jetiivo founiliUioun for tlmmtienl 
ntuifirM of lortmftrrhoirnl (/ui'Hlionr, 

Tn liidii'iitii wlial iiliiiimt liii'ri'dlldn dnla.VK ara 
Kiiiiti'iliiu'K Itivnivad Itaftira nn i'KKanflal Idi'U Ik alt- 
Kiirtii'd info inllllary |>rai'lli'a, tlilK t'ltniay axparf 
iiii'iillniii'it, l■nnl'l'rllillK Iba iiki' nf khii I'liinaraN fii 
nhfiilii iii'ci'KKtiry i|iiiiiillliitlvi'ilala nn iii'i'lalKtinnary, 
lliiil III (li'i'itiniiy: 

I. Till' Idi'it aiiK |irii|inKi'd iliirliiK tlia HphiiIkIi War, 
ItKIil 7, linf Inriii'il ilnwii liy Ilia Harvii i', 

‘2. 'I'll!' Ili'Kt lllin Hi rip Ilf It Spitllri' kill a iiK aKKi'KKi'd 
III Nmi'iiilii'i' Mill). 

;i, Till' llrnl h'l'liiri' mi iIiIk khIiJi'cI wiik mlvi'ii lia* 
fiiri' till' lii'iii'i'al HlatT nf Ilia (lAl*' ki'vi'II nimilliK 
lali'i' (.Iniii' III, IIH!), 

d, Till' Hi'kI analyKiK Kci'lliin wiik ki'I up iii'itrly Ian 
iniiiitliK liilar (April I, MM.'I). 

ft, Oiiiiiiary iiKKi'KKiin'nl aiiN "n'l'iiKnliiiHl’' liy nilll* 
lary iiiiIIk Kiiiiii'tlmi' In IIH I. 

il. A I'i'iilral I’llli'li'nl iiNHi'KKiai'nl liiiii'un waHlIiially 
KI'I up alimif Hi't'i'ii yi'iii'K (Oi'lnlii'r I, lilll) aftar Ilia 
idaa wiik IIi'kI priipiiKi'd. 

Till' pri'iM'itl iiiillinr Ik kIiuI In lia alila In inaka IliU 
piiliif wllliiiiil flia nai'i'HKity nf iikIiik Im’a! data, lit' 
ilaad iiiir ri'i'iinl. In ilia ilai'adani and iinnnillllnry 
ilaiiini'iai'y, Ik a Kiiiid dani liallar, Mill If aa wind In 
axi'litda II amuplataly diKiiKtrmiK "iiaxf llnia," It ntiiMf 
III' iiuiali liallar kIIII. 


CONKIDKNTIAL 
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‘ ... wtimiu'ittH of Dc, N, H, rnlt'iiM Imwol oit IiIn i'.k- 

KlI'll'IIIHtN tlN IlIHlIllllllHtlcMlI l>OIIHI||(,|||lt )o tlii> Ai'Kiv Air 
... Hohi'iI, OrlHniio, 

Till) following nii* IuimmI oii iivoc (wiiii(.v 

itioiiHin' wKli (hti Ai'Oiv Air rornw Itoiini, 

OcImihIii, l''lorli|it, »»< tv imitlioiioilirMl rounilttuil, Tim 
wrIlorMiii vi'il III IIiIm i'ii|iiii'lt,v I'lom I'VInuiiry Itm, IIiioiikIi 
Ui'lolicr llUri, iiN II iihmoIh'I' of tln> StnlUlinil iliwfiirrli 
<ii'oii|( I'Hiiri'toii, iiiiili'i' (lliwtioii of Urn A|i|<lli>(| MhIIio- 
iiiiillcK I'liiml III llm \'|)H(’, TIii'hh l•olllllll<l!l.>1 ini' olfi'h'il 
III till! lio|Mi thill Ilii'V limy priivr iinofiil lii i'oitiiiii.'lloii with 

liny fiiliiri' iiIhiik for hIiiiIImi' niintnliliiK ni'i i Iri'M, .. Inlly 

on llm |iiii‘l of iiillltiiiy iirKiiiiliiiiiltiiii>i, ihirliiu nllhcr |H•ln■l• 
or will', 

A Hi'i'iil ni'i'il I'xlxti'il Ml till' liiiMiil for tint mi-ivIii'n of m 

Ki'imi'iil niiilhriniillriil .. '1 IiU .. I, whirli will 

|iii'«iinmlily I'linlitini' iIiiiIiik in'm'f ... Mrim-M from Ihr 

liirl Ihiit llm lliiiii'il i"! I'liiO'Ui'i 1 with ii'mUhu mimI ri>|Hiiiini! 
on imw l•l|l|i|lllmllt, iimlhinU of i'io|i|iiyomiil. lonl lio'iiriil 
i|in<MlliiiiN, with II \'|('i\ to ili<M>lo|i|iiK olliriiil Army Air 
l''iiiri'« |lo|^l•|l•>•. Thiw ilnili'M of llm lliiio’il riill for ii roiio 
liiniitliiii of |N'iMiiiiml ImvIiiK i'oiiiIimI rxiM'iii'imn n llh iliiwo 
liHvInn millii'li'iil »«rli'iill|lr IimIiiIiik. DnrliiK wiirliiim, ii|i- 

... i'X|mi'|i>nim rim Im |irovh|i'i| hv n »yNlmii of 

m*HlKiinmnl« of olllroi'M froKh i'lnio o>'|.|w>ii- tlniii^ Tliii 

M'lm ni|i'i|iinli'lv ... mI llm lloiinl, Ihoiiuh llm 

olllrrin Hf<i*lKimi| llmir ivi'it' mil Kyulmimtlnilh ,«i'lorlri| on 
lilt liio-I.H of liny iirriilliir lilimMi for llm iioik of llm lloiinl. 
Tim i'm|ih li-iil kiiini Inlm. |iiiiv|ili<i| hy m ilvi' iiiililnry wi v- 
li'i> imt'iU III III' ><ii|i|i|i<mi'Oli'i| hy llm iilillillrx of I'xiirrl- 
I'lmi'il, fi'ii'Ollllriilly Iriilimil |H'iHiiniml TImrr wii« it ^t'liniiti 
*hoilM«i' Ilf iimli iH'i'.iiiiiml III llm lloiiiil. It iiiny hImi hr 
iiiilnl thill Ihrir Mim no n li|r«|iii'inl ii|i|iri>i'liillon of lliin 
lurk or of Ihr imli'iilliililli'N of loinlyllr iimlhoi|« ii|i|iiin| 
III iiiMiiv of llm IliiMurti iii'ohlriii''. 

Tim nrili'i'V |iOMilioii im roii*'iiltnnl miik KonmnhnI In* 
foriimlly r"liih!|i«lmi|, In ||m fiiliio', ll Moiihl hr wril if, hi 
llm foniiiil Mtiitrnmiit'i ilrllnliiit llm Ihiiinl lor imy >-111111111' 
iKtriiryi, H|irrlllr |irovlMiiin it nr iinnlr for it niiillmnnillt'iil 
roiiMiiltiinl. ivllli II lll•llnltlon of hU ihillr*, hlr |irlvllrur«, 
iiinl IiIn i<IiiIiii«, Tim folloMlim •hikkohIIoiin iirn himril on 

III" vrilrr'" ... In HiImihIo, Mhrrr llm>r i|iirxllonN 

ivrrr rrtllnl, iiiiiri' nr In** siilliifiirhirlly, hy iiii rioltilioniirv 
lil'oi'i'NN, Miiiiy of llm MiiUKi'xIliiox iirr iifli'ilhoiiKhl", Ad 
dill'll, limy iirr mil, to Im l;ilrr|iriitiii| im inh i'iw'ly rrllinil of 
iinyoim I'oiirnrimil. In nil iirohiihlllty, fiivoriihlr urllon 
Woiilil hiivn hi'i'ii tiikni, ivimiii'vrr (irin'lli'iihlr, on niiy of 
llmw diiuKi'Ntliiiid, hull limy hni'ii oiri'iril iliirliiit llm imVioil 
of llOHlIlllll'lt! 

I It Id iliidlriihlr for ii I'oiitiilliiiil In hr n I'h ilinn, no liiiil. 
hii limy Im frrr froiii llm Iri'nliiviiiif iiN|Hii'td of inilitnr.v 
lirohmol, Ad ir I'lvlllnii, Im rim frnrly iimnoi'IiiIk ivllh imil 
rmiundd hliiidii|f hiollli'ni'd iiml riillHUtil nmii of nil riiiikn ninl 
Ki'inltid, ('iiiivri'diily, hr niii hr ii|i|iroiirhi<il wllli ri|iiiil frw'- 


iliini h,v »ll rn|r({oili'« of iiillllnry jM!rwiiini)l. Hu dhmilil, of 
roiirttr, ri'i'oKiiiim llm mifhorit.v of tlio riminmntlinK olllrrr 
of llm |toN|, III whit'll Im Id iiddluni'il. 

a, Tim iirlvIli'Ki'd Ilf a I'oiniiilliiiit hi tim Honrtl ttlioiihl 
liii'Inilr Ihr o|i|iorliiiill,v to roiiinmnt on nil nlllrinl |iroJi>i'l«, 
nil! ini'rrly on iliodr rrunnlliig wlili'li hr In fiirinnlly ii|i- 
lirtmi'hril hy Ihr |irojrrt olllrrr, Too fi'otiiiriilly, ii iirojrrt 
olllrrr iloi'd iiof rrnllitr liU mni iii'i'il for h'l'liniriil iid«ldliitii'fi 

or rldi' ilord not ii|i|irrrliilr Ihr |iotriilliil ..if niirii ln'l|i, 

Mimy Hoiirtl |itiijrrld wrrr I'lirrlnl oiit. ImiHi hrforu nini 
ihirhiK llm wrilrr'd diny iil flir Monnl, wlilrli roiilil Imvr 
hi'rn Imiii'ovi'il milt flm iiM of iiiiitlmimitlnil iindldtiiiii'r, 
III Ihr riidi' of Nomr iii'oJi'p'Ib, inlvlrr wild Hoiilthl loo liilr, 
iiflrr Ii'mIx hinl hrrii ili'Nlmiril iiirl iN'iforiiiril hi n nni iirr 
lnii|i|iro|irliilr lo Ihr rniiiirnl nmilyp.id, ('oiidiilliilinii on 
ilrdlKii of ti'Hld In of rN|irrinl ii!i|Hiri.iitirr. 

-I, Tim iirrrriihiK llrm hiiiilh'd Ihiil llm lloiinl roiidiillimf 
dlmnlil |iiirllrl|iiilr In Ihr mIiiIV miH'lliiKd nt whii'h iirojrrld 
Iirr tli-riito-ril Hr dhoiilil hr rs|N'('lri| todiilinill diiKKi'dllinid 
for nrw |M'oji'r|d iilirii iliry drriii ii|i|iro|irliilr. Tim wrllrr 

... n iriv dlnlT iiirrlhiKd, hiil only whrii IiIn .. 

wild rd|ii>rliilly rri|in'diril In roiiiirrllim with ti inirllriiliir 
IM'ojrri on nhlrh h" hum ollii'liilly Kh'hiu iiddldliiimr I In 
Wild iilwiiyd fire |o olTrr dituKi'dlloiid of niiy dorl, throiiKh 
liny olllrrid on ihr lloiinl or illirrllv In llm I'rrulilriit nf 
llm 11, not I 

I. Somr rt'lliihir dy-t|rin dlioiilil hr drf ii|i W'hri'rhv nil 
rlrt'tilnllitK tloriiinriil h of itoddihlr Inlrrrdl iti ihr I'midiitinnl. 
dhoiiltl rrttdx hid i|i'>.k, Tim ii'd|Mmdlhlllly of |||||titt mil nnil- 
htu dlljid III ilir lloiinl frri|iiriilly ilrrolvril iiti |irrdniiH w llh 

H||'im«rly llilitiril tinliniid nf ihr lirrmllll of .... 

li'Khliniilr loh'it'did. Ml lino miiny iloriinmiilNof hii|Hirtiiin'r 
III him rllhrr imvrr ri'iirlmil hhii or rNr rimm In hid iillrii* 
lion only hy iirrlilrnl. 

■|, Thr vnhm of it .. lo llm lloiinl wniilil hr 

'•"I" .I hy Ihr M'l rlri'd of till iiddUliiiit rn|mhjr nf ilriilhiK 

Mllh ritiilinr tiiiillri'd hivolvhiK I'liiilKhifniwiinl I'omiiiitii- 
llniid, iini'dlioiid of lri((oiioiin'lry, iiinl do nn. 

If, A rondithiml rriinlird (imil Ihr wrllrr rri’i'h'nl) rvri v 
I'Miidlili't’iitloll in llm iiinlirr of di'rrrliiiiiil dri'vlri'd, olllr'r 
»n|i|ilii"-, olllrliil imillliiu |irh lli'Ki'd, iiml rvrrylhhiK ridr of 
llm dorl imrrddioA’ lo ihr |irrhiiniiiin'i' ol hid ihlllrii, 

7. \ Irrhtllriil ro||d||||,iiit dhoilhl hllVI' nil nilirr of hid 
tiwii, n|i|iro|trliilrl.v Inhrlnl, Tim wrllrr I'liiim lo hr (i«- 
dorliilnl, III Ihr iiilmid of modt ollii'ri'd iil thr lloiinl, with 

..I I hvldlnii, wi thiif iiiriiihri'd of ollirl' illvidloiid 

orriidloinilly frit Ihry wrir hoirowliiK hid drrt Iri'd wimii 
Hm,v I'oodiiltril liliii, Thid dlliiiiiimi nrodr inirfly liri'iiiiw 
llm w rlirr dhiirnl nn olllrr wllli iimiiihi'i'd nf llm Ai'iniinii'iil, 

..mil imrily Imi'iiiidr Ciilmml V, t’. HiilTtiiiilth, 

( hli'f nf flint ilh'Idioii, wild, of nil ollh'rrd nn thr llniii'il, t.lm 
i|iili'krd|, lo n|i|irrrlnli' tiiiil nvnll hliiidclf of l.lm drrvli'i'd of 
llm roiidiilinni, ThId dll.iintlon liinl rrrtniii inivniilnurd, 
dliit'i' ^tlm fmiHiiltniif wnM nhln to drriirn t'nlniml HnlT- 
dinllh d inlvlrr mni Imt'klnn In Hd«l({nlnK hid own iHtwniinl 


(’QNI'IDKNTIAH 


9'JI 


m 




jiHorltlpM tn dlffftrpiit (,it«kN — n vpiy Uttkllmh (inililmii wIiph 
sovBml iiinlHMttt w«rt» «lHiiilt«Mwiiw),v chIIImk for iirmoiit nt- 
Iniitliifi, If ili« wi'oiimst)tnltiHpiiK in tlili* iiinino- 

rnmliiin wiir« followml, h iimihotiiHfltifti to tlm 

Itottril would hn gwHtly ovorlHihli'iiPil diirliiK wnrtlmn. 
lllllOKH lot WMH hi ft IHWltloll (ft* WMH tllR WritOf) to I'lifpr 
prolih'iim |ir<iiii|itl.v to ftiiPli nKmiolo* «* (lit) vnrliiiiM AMI’ 

Kiniifw, 

M. It piliiiiilil Iw iiiMli<i'NtiHid III HilVHiM'r< tlirtt A tm'liiili’ftl 
('oiwiiltttiit i* ontltlpd to iiillltiiry otili<r« wlioii ImvnlliiK on 
till! IiiidIiii'iw Ilf till) (iKDiny to wlili’h lii< I* unmIkiipiI, 'I’lm 
writor iinwHii'd In iinikliiK HiTftiijtniiii'nt* for (hi) niunlnr 
iwp of i)iii!li ordni'H, niitliorliilnK tiHVi'l hy Kovorninont iilr- 
I'l’ftft mill irrHiitliiK iniorlllin on coiniiii'rplnl rtlii'iiift, iifli'r 
lii> Inol Ninvi'd iihoni n yi’iir In Id* |nk)I nt ilin Koiti'd. 

I), III Ki>iiiiriil, II dotliillii Mi'i‘iiiiKi<nii<ii( Hlioiild Ih> iniidi', 


IMsrhttjm liy mi A(H) iwsis, or iitlior miltithlo ofriokl di»oii« 
iiiiiiit, wliorohy » poinniltmit would ho ftumirod, wlimovor 
III) wont, of dll a|j|)ro(irlftti) rlKlitii mul iirlvlloxo!! of h Hold 
Ki’ndooltlonr, ThoftOftlfootftNiiitimiioiitH toftli)i)|)ln((i|iiftrt(irii, 
Offlitorn’ Chill iirlvIloRw, DuthiK In olfhw*' (iiodkon nnd no on. 
'I'lip writor roi'i'lviid Ninth itoiiNldoi'idloiiN, liftin'» i‘onNoiiidiji) 
imrlod of ”hroiikhiK tlioloii," hut thoy nIiooIiI iio m'oftnliwd 
HN |n'i'roK«tlvi*N, mtlioi' timii hh iiorNoiiftl noMi'to«ioN, 

Itl. Diii’Iiik wiirthiio, ii ooiiNiiltmit to tlio Himnl noidd 
ooriiNioimlly hoiiofit hy vInIIn to ttotlvo thmitorw, Hiioli viNitN 
would HlinoNt iioi'ONNHrlly ontnll tlio ftVHlInhllhy of nioro 
thftii Hill) ooiiNiiltnnt, no thiit diilloN would not NiilTor diiiiiin 
imiliiound trl|(«. TIioid worn ooiniNioiiN wlinii thn wrltnr'N 
work roijiilml hi* iiroNonoo In Orhindo, ovmi IIioiikIi i*in'« 
tnhi ^•>^|N^ril'lll'l•N olNowlioro would iirolnihly hiivo liii'rniiNod 
hU vidiio Id Iho Itoiird, 
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I'VlMiinry ’2N, IIMrt 

1 , 

M, 1'h!« iitniiiii liMN In in ii nn 

fhiin Dr, I'!. I<. Itiiwli>n, fnrMiiKKnxtlniiN l•nM(>t•rlllMK 
liii< ni'KMiiUMtinn, iiinKniMi, Mini xtntT nf nn ntirliil i(Miiiii>ry 
l'l•nl>Mrl'll unit nt I'litlln i'li'iil, 

Tliii inniiMMit, liinvi<vi<r, Mtti'>ii|itK In Miitil.Viit' llii<> 
liiillvlihiiil Kllniiiinii III' lici'Hini'H liii<«ii'ti|tMlil,v liM'nh'«i| In 
tlil< liliiMiliM' iM'iililiMil nf Him Why In ivliich ||ii> ,\AI‘' hn n 
ulinlii |irtn'iili<N fnr Hii< ili<i'i'ln|iMii'iil nf ninv lll•s'll•l•K Mini 
ti'i<hiili|iM'K nf iii'iiiil WMi'fini’. 

'rill' linily nf till' |l|■^'l•l'l»l lili'Min l« Illi'li'fnri' (li't’nli'il In 
MU MiiMlyKlN nf I III' Innnil |irnlili>iii. Hiul III!' ri'<‘nninii'ii(lii- 
liniiM ri'liitliiK "iH'i'illi'itlly In KiiiMM'ry ii'ii'iiri'li iil MkImi 
iiri' tn III' fniiiiil III A. 

2 Thr A'lnirti'niiii/ /fi /nti'nii IhIwihi llir Sit /in /in-n/i'iif im 
/*/ iiiir-tii-/'/iim' I'liuirtil I'mhUm*. 

2,1. (Ill till' l‘‘|lMV CIlMI'l [kIvI'II III l‘'iKMI'l' 1} in NI'lll'IIIMli* 
I'lilly linlli'iitcil till' iiiiiiii Ki'itni'iii'i'iif ilii'Nti'iiN iuvnlvi'il In 
lliK ki'III'hIm Mini miliitliiii nf tlii> i'i|iil|iiiii'iil |ii'iilili'iiin In 
llllln'•ln'|lllllll' till' I'nnirnl. 'I'lii' iliMKi'iiin In Inti'iuli'il tn 
IliiMti'Hli' Hill fni't Hi!!l till' nillllfii'y |ii'iilili'iit» iirlNi' fmni 
i‘iiinliiH iii'i'iIn, mill |iiinn tiirniiKli ii m'lti'N nf nIi'ih uliii'h 
I'lilinliiiitn III iii'n i<itiil|inii'iil In I'nnilmt iini'. 

'J.J. ,t»> H'lif/iifi iii'i'iiiiiitN ii I'l'nliiil 

|ilni'i< in till' iIImki'imii hiuI nIihiiIiI In fHi'i i'xi'ii'Ini' n I'l'ii* 
trill Mini I'lirri'lMliiiK fiini'tiiin In tlin ni'liiiii tirni'i'Nn. 

'I'lii' ,\WA Ki'nii|i nIiiiiiIiI ilnv'i'l i|i: 

II. KiiiivvIi'iIki' nf till' iiinintltiitivi' tlimiry nf Hii< liii'Hi'iil 
iiiiil nlriili'Kli' |ii'nliiiiniN Ilf iilr wiii'fHri'. 

Ii. KiiiiwIi'iIki' Ilf Hii' iiniilytli'iil tlnurj' nf iiiri'rnfl. tlin 
iniilnil i'i|nl|inii'iit (NiiilitN, NiKlitliiK iiii'i'IiiuiIniiin, 
IiiiiiiIinIkIiIm, i'iii'Iii'I NliilitN, tiirii'l I'liiilriilN, ctr ). 

I'. Kiinivli'ilKi'i'f Hin Hiiinry (|irnliiilillity iiiiil NtiiilNtli'N) 
Ilf nlitnIllllIK IiIIm III llni'llil Klllllii'i'y; mill nf till' |N'in 
('I'lliiri'N fill' I'NtliniilliiK Hin I'lTi'i'tlv'i'iii'NN nf niii'Ii IiIIm 
(viiliii'i'ulilllty tlii'iiryl, 

il. KiiiiwIi'iIkk Ilf Hin |iHyi'liiiliiKli'Hl-|iliyii|ii|iiKlnHl iim> 
IMU'tN Ilf till' iiiiiii-niMi'lilnii I'niiiliiiiiitliiiiN In iinrlnl 
Kiiiiiinry ItnirkliiK, trnInliiK, ntn.l, 
n. ('iirri'lntnil kiiinvIinlKniif nil IIIlH in'tivllinN. In fni'l, 
AWA mIiiiiiIiI Hi<rvn hn ii I'niilriil Kriiii|i ivliinli iiiiMIi'n 
H ill nntlvItliiN Ilf till' Hii|iiirHlii IliMirntlnii l(i'Hi<nrnli 
Hniitliiiiii; mill nIiiiiiIiI niirry nut, i'iiiii|iiii'Hllvn nimlym'M 
Ilf tlinlr w'lmriitn HiiiIIhkn. 

f> In mlillMiiii Hi HiIm ItirKU liiiily nf mi'IiuiIIIIi' miuI Innli- 
iilnnl kiiiiwIi'ilKii, tlm AWA Kriiii|i nIuhiIiI mImi liiivn 


"* MumiiiiI fur iiiliinr nliiiiiHnii In fiiriii, wliinli iln iint Rffiint, 
DmMiiliJi'Ht iiiiiHtir, Ililn In Monjiy nf tlmni'lKliiHl llll•l«llrnlllllMM. 


iin iiniliii'MlmiiliiiK nf Hm liriii'tlciil iirnlilniim Invnlri'il 
In till' liitniiliii'lliiii Ilf iiinv (>i|iil|iin(iiil, (liiKlHtiiHi 
N|iiiin inii't mill iiiiiliiti'iiiini'i' ni'i vii'iii l.riiliiinKi I'tn.). 
'rill' |iin'|MiM< Ilf AWA nIiiiiiIiI Im In iimviili' tlm (Jlili'f nf 
Air HliilT with i'XIN'I'I mi<||i|iH||i' r.tlvii'i' nn llii' i'in|ilnyiiii'iit 
nf iilr |iinvi'r; In niiiiniiiiii niiri'iil liifiirnuillnn nn tlm 



l‘'nii m: I, l''li>M I'liiii'l fur tii'rliil KHiiiii'rv ilii' I'lnilriil 

llnvIri'N 

'Milii I'liiirl in itiitHii tiM iIm* mI idtIhI miiiiitHv 
iiM'iiiK A I'litMth hOmHih i’IimiI lur dI)m‘I iit IhMim 

tn tii'iiii) mnlttin lnMiitm. I'li*.)! 

iHllI Mil* .\WA Ml'f'llttlt lIlH lliwtiillll III hH 

ciM'li rlsMits 

iilHr )•> IIM |ltll•|1ltlHt in tlll|i|.< lIlHl Hi |Hi<«iimH. wtiMII AWA 
iliH'K lint iktdt, iltniii Hin nn mm<|iiI IlntoiMi rriMMHHiiiiiniMlniiN lii'« 

<ht' iimiii tt<iiHt««nii In lltn MHiRhlr niii'lni iiiir wnitlil nil 
III iliKM' Itntiinii I'riMMMiMiiiini'tlMna in'i'Mmttiily |(nll•li(lll ilinittih 

AHA if llila Minitn t>«Utt'it. 

liii'lli'N mill limliiiliiiiiiM nf iii'rliil KMMMiiry, ftiulitl ImiiiiIiIiiKi 
nil',; hi Iiivi'nHkhIi' tin' iniHimiimlli'ftI |irliii'l|ili'N wliloli 
Miiilnrlli' Hm i'imiiImi'I nf iiiirliil wiirfmii; itinl hi ri'iliii'i' IIumm 
| irlm'l|ifi¥ III n fnriii wlili'li will itNNlNt tlm uiitlT nf h nninliitt 
Mir fnri'i' In Hn iiImiiiiIiik nf ii|NirittliiMN, 'I'IiIn iimy Im iiinrn 
Mimi'llh'iilly Mtuh'il iin fnlliiwNi 

A, Tn fiNNlNt tlm Cliluf nf Air HtMlT liy 
». Dnvnlniilnii u miltiiitlfUi niul nimiitltAtlvci IimmIm fur 
tlm iiimrHtkin of niiiulmt nlrnritft. 
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I), UpliniiiliiliiK tfi«' I'i'liitlvn ili'Hlmliillty nf 
(i) illlTin'i'iit' c'liti'Kiii'ii'si mill (.Vint* nf I'niiiliiiit iilr- 
I'mfli 

(31 ilItToi'i'iit, isi|iil|iiiii'iit fur II kIvimi l•lllllllll( iilr- 
('."iiri., 

((i) ililTcri'iit iiiriliiiilN Ilf ii|ii‘riitlitK riiiiiliiit iilr* 
I'l'iift, liy fill' imr nf mi iiiiirli of thin M'lmitltlr iiiiil 
i|ilAiitltiitlv*i IiiimIn iin Iiiin Iiimmi iI«\'|i|ii|n<iI. 

I’. i\tiikliiK ri’i'iiiiiiiii'iiiliilliiiiN riiiiM'itiii'iil III IliiiMi 
lll•t(>rlllllllltlllllK i'iiiii'i>riiliiu 
(I) iiilliliiry I'lmiiM'liirliilli'H nf fiiliiir iiillltiir)' iili- 

IM'lll't, 

(3) I'liiiiiKi'K III i'liiii'iii'li'i'li«lli'K Ilf |ii'i<Miiit lllrl•l'llfl. 
(i‘l) I'liiiiiKiiH III IniiiiliiKi 

(4) rliiiiiui'K III till' ii|ii>nilliiiitil iiM> Ilf iili'riiift. 

H, 'I'll lll'll’l'lllllll' wiml Il'alK mill alll'lll'a III!' ri'lllllllMl 
III iin<iilii|i||H|i A, mill til I'l'i'iiiiiiiiiiiiil willin'tliiMii mIiiiiiIiI 
III' i'iiitIi'iI niit. 

('. Til alinly till' IiIIkIi' lllillili'llla nf liiilillilll'illlll'tll 
livllllliill mill til lllllllyKI' till' ll'alllta Ilf tl'ata mill atllllll'a 

iiiinli' i'Im'm Ill'll', 

I), Til I'IIIhIiII'I Kill'll Il'KtH ll'l'l Ktinlll'K ll'ltM ill'l I til III'- 

riini|illMli A iiK till' i'lili'f i Air StiitT iimy iliri'i't. 

3.'l. Till' illiiKl'iiin ii'I'I'kiiMi'ii ii illHtliii'tlnii lii’lui'i'li /'run/ 
Tmliiifi mill I ««i iniiiiriif \\f I'w/unimm'i , iiltliniiijEli till' tiiii* 
Kl'llin Ilian i'lli|llll|iiiM'M tllllt tlll'M' tWii Mu' I'liiM’ly llltl'l- 

Ini'ki'il. 

Till' iii'lniiii'y fmii'tlnniif /‘rnii/ fmluin latn ili'ti'iniiiii' 
wiii'tlii'r till' i'i|m|iiiii'nt la him'iiiIiIi' iiiitli'i' I'liiiiiitintiK nf 
Sl'l'vll'l' MU', It III llIK liai'llllll'll tllllt till' l(l|llllt,V I'f (ll'l> 
fill'inillll‘ 1 ' |m liaailll'il I'.V till' iIi'mIuII, Till' IllilllHI.V Imii'tlnll 
nf /Imiiniiiui 1 ( 1 1» tn iiii'iiaiiii' |ii'i'fiiritimii'i' liy i|iimillliilivi> 
Ii'hIk, liiiii tn illtl'l'IM'l't till' inili'tlriil I'lTi'i'tl^i'lil'a.i nf tlila 
|ii'rfnitlliilll'i'. 

3.4. It l« iMii'tlrillin ly llli|iniliiiit tllllt tlin l«n-\Miy I'nlll- 
iimiiii'iitinii, vIm till' AAVA kimii|i, Im' iirtivi'ly iiiiiiii- 
tiiliii'il lii'twi'i'ii '/'i'll I III Ilf/, .Ikm/ikhii lit, mill t'mnl'id. 

it. TIk //i i/m'i i (/ ti/iiiliii'a/rii/ii'i ftr(/ii(ii>(i/ln«, 

Till' l''lin\ t 'liii 1 1 ||U('||'«'>|'|| Itlinvi' tllki'a nil iiri'nmit nf till' 
''nliillllllnl flllii'tliiii. niii nf ||ii' iniii'tli'iil innlili'iii nf niuiil- 
miliri'K. Ilnl if tlin iiilinliiii'tiiitlM' M't-ii|i In tn mitvi' ilan* 
fllllv, It lnil"t III' Kliril tllllt till' MirInllM liitl'i'i'limiui'a mill 
llllllll I'lll'I'l'IltK nf llnii nf |||i' iliiiKI'lllli I'llll lll'iii'i'i'il |irnni|itl.V. 

I'lMlIllllllltlnn nf till' illlIKI'lllll «ill ai'l'Vi' t" linlirnti' •iiMir 
nf till' IM'iikliiiKHi'H nf till' lil'l'M'iit altillltinii. Till' I'lili'f 
I'nliilili'lita ii|i|ii<m tn iii' 

I't.l, Till' I'l'iitnil I'nni'liitinu A\VA Ki'nii|i i|ni'> nnt i'xlat 
within till' (iii'ai'iit "tnirt'iiii nf tlin A A I'', 

11.3. Till' /trii/ii/nnnif fiiin'llnii |a liiiKi'ly fiillltli'il hy 
I'niillni'I'i'llil Itrniilia n|il'nitlllK Ulnh'l' I'lintlMi't tn W rl|{lit 
l''li'lili mill tlil'ir link" with tin ntlinr fiiiii'tlnna nf tlin 
ilInKiiiiiiH Ill'l' wnnk. 

ll.H. Tlin .l»*r)nniinif fiiiii'llnii I'mitint hn i mrli'il iiiit iimii- 
I'i'ly iiiili'aa n thiMlii'iy IIi'M'ihi'Ii I'nlt, (tiHI’i In naiiili. 
Ilahi'il mill ailltlililv Hii|i|NM'tiiih A tliin nili'lnna I'nr mii'li 
II mill iinw I'fiinlN III, I'IkIIii, 

>1.4. Till) I'lMmri'h iiMiHiiitK nf thn '/Vm'm'iif/ fiMii'linii ii|i> 
liiMir III iin svnll |M‘nvhli<i| fnr nl l<miiiln, 


■'t.A. 'I'lin /'«»(/ Tfulina funiiian ttti|wm’« In he wnll |ii'n- 
vhlnil fnr III, KkIIii, 

•i.tl. Tim imihiniii nf nnxnUitimiw In it mirlniiN nun, mn] 
iliinn lint. ii|i|Him' In Im aiilt.iihl,v Mih'nii itt iirnNi'iit. TIiiin 
I' l'i'tnlii fiini'tliiim llnlnil nii thn nliiirt. niitiin iniilnr M itliil 
H, nllinrn miilrr I) (’ mill H; mnl tlin liili'r-rnlmlntm nro 
lint nlniir, iiiir iln limy iihvityn iipimm' tn Im wnll ilnlinnil, 
if.7. Tlin AaanKaiiiniil. fiiiii'lliiii I'miliiit. Ill' niii'i'lnil nut Hint 
utlllii!i'i| I'lTi'i'lIvnly iiiiIi'mi liii'tlniil mnl alritti'Kln nniialilnr* 
Htiniia urn iiliiiwnil In I'lilnr. TIiIm iiinNiiN nun nl twn 
tliliiKa: nlllinr thn I liiiiiinry lli'aniiri'h Tiilt ut M|i(llti iiiinit 

Itai'lf Im |H>riiiilli>i| tn nut iii'rnaa thn ... nniii- 

luiinil fiiiii'llniiN, nr tlll'M' liinininr ri>liillnin<hl|w iiiiiNt Im 
iiNaiiiiii'il liy aniiin nllii'r Kt'impi wni'kliiK lit it lilKlmr 
nnimlnli. 

Thn ('hint iiaaiiiiii’a thi'M'rninl nf ihnantwn aiiliillmni, 
Ttint la, It iiaaiiiiina Hint thn AAA’A Ki'miji wniihl nut 
iinrnaa I'ntiuiiilliil flllinllniia, mill wniihl il|i|K>iir nil thn 
AAI' ni’Kiuilr.iillnii nliill'l lit thn aiiliin Invi'l iia ,MiiiiilKl>< 
liinlit Cniili'nl, ,S rliwn lll<•u|l hnlwni'il Ah' SS’ltrflirn 
Aiiiilyala mill thn lliiiiiii'iy Iti'ai'm'i'h I'lill wiiulii llinii 

naaiiin lliltl Ihn litllnr liinl in.. In iii'i'naaitiy lllfnl'lllll- 

tinll mill In ili'l'lainli li't nla, 

4 , Ifi I'liiiniH iii/fi/i'inia, 

4,1, It la ii'i'niiiiiii'iiili'il tllllt mi Ah' AViii'fiii'n AiiiilyaU 
.’(I'l'tinii, iia lii'inity ilnai'ilU'il niint'n, hn ant u|i. TIiIn 
KI'IIUI' aliiMlIil III' Innntnil III AS'llahlllKlnii, mill aliiiillil I'l'* 
|MU'I III till' amiin Int'i'l iia .MiiniiKniimiil t'niilrnl, Miirn 
ilntiillnil aiiKKi'allnliH iia tn atiilT mill |il'nKI'ilin null hn 
furillahnil If ilnaiii'il. 

4 3. It la rnnniniiii'iiilnil tliiit thn nxIatluK lU'iiurmii nf 
KUiuinry rnanmnh lit MkIIii l''lnlil hn nx|iitiiiii>i|, mnl 
ni'Kiiiilxi'il iiitn n (liiiiui'i'.V Itnaniirnli i'nlt, wiilrh ia ilU> 
nitaal'il III liinin ilntlill III A. 

A. f/miiii ry//i n iinVi / in'/, 

’•I h'linrliiiw 1 ( 11(1 l‘i(‘iin!ii(, 

Thn iiihiiiiiy fiiiii'thiii nf thta unit ahnnhl hn tn niiriy 
nut aili’h iti'iitliil mill nil' tnata nf iiniliil KUlinni V l'i(lll|i' 
iiiniit mill ilntlni'a iia will inaiilt hi rnlliihin i|iiiiiitltiith'i> 
Uii'iiaiirna nf |inrfiii'luiliinn; itlnl tn niirry nut aiinli iinulyana 
nf tlll'M' |ll•l'fllrlnllllnn iliiiu iia will rnaiilt In Ihn iiaanaa- 
iiinnl Ilf tlila iN'ifiiriinilinn hi Inniia nf |ii'iintlniii ninl rn- 
alllta alll’ll ||a hlla nil I'nnill.V llll'l'lllll, |irilhllh|n lUUIllini' Ilf 
nui'iuy |ilmina ilnalrnyi'il, nln. 

It la rni'iimiUnil Ihiil, In nrilnr In niniy nut tlila fiinn- 
tlnii, lllir tllllal iniilllllllll II III'IIUI'IUII Ilf flllliilinil'llllll 
I'l'aniirnh mnl ilnvnin|iinnnti hiith In iiliiilytlniil iiinthiiila 
mill ill Ihn hiati'iiiiiniiliil Ma|M>i>ta nf thn tnathiK, 

'I’lin Ihiniiniy llnanmnli I'uil, iinnil|iylliK iia It ilnna it 
(iliinn jiiat In inKiir " nf |ii'iii|ui'lliin, ahnulii fiirnlah thn 
i|iimitilittivn mill iitiji'i'llvn nvlili'imn mi thn liliala nf 
wltii'li till! ('iiiuinmiil mill iiiiikn I'nrmi'l ilimlalniia, 

A.3, >%tj{ mil/ MnUfid, 

It la I'lriir Him itiiy natlnnitna nf atitIT mnl iimlnrlnl will 
hn aiililnt'l tn frni|unnl liinillllnutinli. Thn fiiiliisvIiiK uiit« 
ilitn, nltiiniiitli liniiln nii It unit hitala, la aiilijnr't tn liin 
llkniilmnil nf fi'ni|uniit nliiiiiKna. Thnrn mn lU’n lllilta! 
iitllltnry itiliiiliilatriiHnii, iiltiniilnK mnl mmlyaia anoHniii 
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fllglit U'nt wntlnii, iiniicli tiwt, huoIIuii, ninl I'ximriiimntiif 

Hi|U«lrfiii (|i«t(.(wt), 

M Miliinri/ Adminiulrutifm, 

TIh) Mill) iti’ llici xtiilT iminiml luii'o j«i n iiilKtiiry iloclNjit!!, 

Tim fiiiH’liiiii i(f dm iiilliduy HiliiilnlHlritdicii k to prn- 
vl:!o hoiixnkoi'iiliiK mill (iiltiiliildlindvi' i»imviimi» for dm 
|•ivlllnll mill ollliMir m'li'iidlli' mul kitiliulcHl imi'KiiniH'l. 
Ii. I'ldiininij unit d »if(///ri'i« Snimi. 

I IiIk uriiit|i Wiiiilil liti ro»i|Hiiii!i||ilii for llm iiIhiiiiIiik, 
illiwdoii mill miidyulM of nil dm iinijimtn of dm 
(liiiiimry Hiwni'rli t'lill. Tim |iiirNiiiiiMi| ninl ipinlilli'ii- 
diom i'i'i|iilriMl mi>i 
I Dlri'i'tiir 
I Arwii'liiln 
I llri'i'ior 


l''lri'('inili'iil 
HIiiiIkiIi'Ihiih 


'J Aorliil (liiiiimi v 
Miidmiiiiidi'liiioi 

'J IiimIi'iiiiioiiI. 

I'liialiii'ni'M 

I Ai'i'oilyiimiiii'iil 
I'lllullll'IM' 

I Kmliir IdiKliiimr 

1 I V,vi>iiuionini-< 

I 'liyMlnlottlfit 
•I I'riijiii't 
Tiiii|iiiii'iil 

l{i'|iii'imiiliidvi'i> 

'I l'OIII|lllll‘IN 

Him'I'i'Iiii'Ii'h, 

Mi'iiii|ti'ii|ilii'ii«, 

I 'li'i’ki*, I'l r. 

I', l''l\{ihl ‘I\hI iS'irfl'mi. 

'I III" liioliiili’M illii'i'ioi', |i||ii|h, iili'i'i'nfi, i‘iiiimi'ii>i, koh 
iii'i'», i'iikIiii'i'|'«, i'iiiii|iiiln'H, |iliiiiiitti'ii|i|iiM'x, mill hIihii 
fiirllldi'M, 

il. Hi Ill'll 'I'l nl Si I'liiiii, 

'I'IiIm wiiiiIiI limlinlii; 

I " I I'XiiH l')ii(j|iiii" i\ lili iiiiiliili'iiiiiii'i' ri'i'iv mnl nlinii 
fiii'lllllnn. 

If l'iX|Hirliiiriili'i'n fill Ii'iikI mill Iriilimil In I'hyNii'H, ni 
li'iml mm iriilimil In I'«vi'IiiiIiik,v, iiI IiiiinI mm Irnlimil 
III HIiiIInIIi'h), 


l'ix|Kirli'iin’ III fill! l•llntrol of 
Ai'iiiHiimnl mirk, lllllll•rx|!llll|l|l)( 
Ilf xliiiixdi'nl |ii'lni'l|ili'i«, nlillliy 
III (iliiii mill illriu'l liriiiiil |tiii- 
Ki'iiiiiM Ilf ninriii'rli, 

At li'iinl. iiiii< widi I'xiiorli'iii'n in 
lill'liriiliiililllly iMirk, III IfiiHi 
mm ividi io((H>i'li'ni*i> In i<\|H<ri- 
iimiiliil lll•■>itIn. 

Al li'iixl mm uiili i<x|mi'li'imo mi 
li'iiil i'mii|iiillnt( xlifliix, III |l•Ml•^ 
mm mllli nxiii'rliMmi' In liiilliHili'H, 

< Mm wllli iiiimliiiiili'nl, dm iillmr 
mIIIi I'li'i'lrli'iil, liiii'kurmiinl, 
Alliii'k I'lirvo dmiii'v imriiilv' 
iiiiinlriil lliniliidmix mi niiioi'ii' 
vi'l'iililllly, I'lr, 


rinli'iNliiiiillim Ilf dm xi'li'iilllii' 
liM'linli(l|i'» llxi'il In Kliiiiir'iy in- 

Hi'iii'i'li, iilillllv III iliini'l |ii'iijim|'i 

III iililiilii dll- iIkIiI iIiiIii. 


;f {’iorkw 
4 fl Oiiiiimi'n, 

ti, HriM'finu’nliil Si/innlnm (/Vr/rW), 

TIiIn unit wonlil Im ('iini’i'i'imil wltli iirnlliniimry tninfn 
of niiKtti'HtiiiiiH, itnmmry m|iil|iiiiniit min Kiinimiy 
dii'tli'M. It mIiiiiiIiI iimliiiiii wiiimlliinK like: 
if lii'iivy limnlmi'N (11-17 or-If'l mnl H-2Ui, 

2 nmillniii Imiiilmi'M (M*2fliir"2tl iiinl A*iStl), 

•I II fticliti'rii (I'-fO, .l'-47, I'-rtl mnl I'-iH, imMnllily iv 
I’-NOA mill li "I'luKylrnnk" l’-;W nr I'.tlll), 

Air l•r^'wn (Tim nminlmrii of dmno nir nrtnvn IiiivIiik 
(I) rl•l•^•nl l•mllllllt i'X|N<i'li'imn, 

(21II MllllnKiii'i«H mill llkliiu for l•x|ll'rlllmlll, iiini 
(•'ll limlinli’iil liimkui'minil mnl Imlinf In Kiinimi'y ro- 

WMO'I'll.l 

t iroiniil I'rouN, 
iiili'riimilliiti* xlioji fiii'llitli'N. 

Ai|i'i|niili< |iliii|iiKi'ii|ililii i<i|iil|iomiil. 

Tim nmnilmi'x of llmMo nlri'i'invH nIioiiIiI Im nIiiwIv rii- 

lull'll iix ioli'i|iiiili<!y i|inilllinl imrxmnml I.mm livnll- 

Ill'll' tifli'i' I'liiiiliiil Imiix Ilf duty. 

A,;i, t'limminlM. 

II Tim (llir xlimild Im kIii'ii llm lirmiii ri'M|Min«i|li||||y 
for i|i'vi'lii|ilnK mnl I'lirryliiK mil n IuinIi' |iioKriiiii in 
iii'iliil Kiiiiimry ii'xi'iiirli. il niiiHl Im kIii'h dm millinr- 
ll.v III I'liin mill di'\'i4o|i llilx |ii"ui'mii; mnl iiIiIioiikIi 
llm iniit nmilil of I'miini' Im i'X|m'i'Ii'i| to I'lirry out 
iiii'di'il Ii'mIx, Il iiiiikI III' iii'iiti'i'ti'ii fi’iiin dm iii'i'cwnlly 

of m■^'l■|lllllal'Vl'ly ... . Iliiil miy ..mi tlilnk ii|i. 

Tlilx lx mi l••'xl'lllllll |Hi|nt. Wliiil lx imi'ili'il Imn* I* 
mi I'xinlillxInimnI I'liiiylim mi ii rniil ai'lnndlli' I'l'oKiinii, 
iioi II nlllll•ll|',|l'l' (nr ti'li'iilioim) Hori li'n xindon. Tim 
I'liil xlimd'l Im iixnIkiii'iI lii'iiinl |iioli|i'nn« mnl IIkIiIh of 
nrlUllli'x: Inti hIioiiIiI not Im ri'i|nli'i>i| In iii'i'i'|i(, from 
imii-xi'li'nlllli' xmiici'x, illli'rdvi'x on x|K'n|||i' Jolix. 

II. Tim iii'Kmilmitimi mnl |iii>Ki'mn iinixt . . . 

xiilllnli'iilly lli'Xilili' to nii'i't nmv I'mnlidmix nx limy 
limi'iliililv iirixr, 

I'. Tim I 'nil xlimild Im nii lininiH'inlniit llriiimli of dm 
i'loiiim tlrmiinl I'mmiiiiinl, iiinl kIioiiIiI mil ho 
xiil'xidlioy lo xoiim ollmr lliinmli, 
d, rim Itllii'o ix'i'xmiiml xlimild ri'iinilii wllli llilx dnlt 
(oi I'Xli'iidi'd iixHlnnnmiilx; mid xltmild ini'i'lvo ri'i'oit* 
nlllmi for lldx ly|n' of xori'li'i', 

0 , Hill'll I'mniii'iixiitlmi Hinl xlnliix iini.i| Im iii'iilliihlo 
tori’lvlllmi xi’|i'iil|x|x mnl i'iikIiii'i'I'x im will ntimi't mid 
hold nil'll of IiIkIi oiililmr, Thlx di'llnitniy ri'i|iilrofi 
xliilnx mnl iirlvIli'Ki'x niinlviili'iit lo tlioHo nnjovnd liv 

ollll'I'IX, 

f, Tim I'nil nnix|. hiivn (|iri'fi'rnhly tlii'oiiKh niii'Ii mi 
orKmilniitlon im AWA) I'lmm lliilxmi wllli dm |iolli'y 
mnl di'i'lxliiii lovi'lx III llm A A I'', 


fONKintlNTIAl, 


IliniJOGIUFIfY 

KiiinlKtin Kitcili iw ImllmK.' IliiU llm iltwiuiwnt llwlwl liiw In-cii mlwofil(ii(«l (im) (liiK ll* IHIp 

In ilm inlftiiifllm IikIi'X |irlii(wl In » •‘niiiii'ittn voltmw. hwhw (h (Iw volmiKi mitl (Iip mifi’iiiiiiii, iMiiinMlt 
ttiw Army >M' Nnvy nni'iii'y nti (lii' invi'iw uf ilii< 

Hiimiimry 

I, "Hcqiii'iill»l 'rwlK (if HmiWIctil II.v|mtli(Wi<," Alirirhnm Thi< Aumih i{f Mitiln-miilml SMuIii'k, Viil, XV!, 

Nil, 3, ilinic lO'lAi ((((, 117 IH(1. .... ,, , » , iiiin 

3, SfiitivnlUil A,wlu»h Shilhlirnl II, A. iiml Alirnimm Wiil.l, I'"''"";;'!', ; 

rnlimilMii lliilvdiKlly I’rtw, Hi-vIkimI lliMmrt flU.all Hli((-(', lA, MHA, AMI -3(,(-M‘l 

I'Airi' I 
<!hN|il(*rM I II 

Im ... AHhcmmli \u\ Ilm Htu<ly imiMimr 1« tim AMI'HImly min.lmr itml Ilm /'.(/..r ..I- ... 

l.irV I'Himr mimiH.r, _ _ _ __ 


AMI> l{KI>IH{fS, MKMOKAMiA, AA'/J S’OTKS 
AMP Study 44 1 Trilnim In A*rl«l Fr#* Ounn»ry 

t, Mnlhrmiiliiiil Hi'illinllliiil iif Milliinlii I uni in 

Aiiii'i'H'iiii /‘’I'lT (liiiiiniy Ti'iihiniii, ('liiiri'lilll I'-twiiliMi'i, 
OKMdi'-liMIT, Mcimifiiiiiliiiii ’ll IM, AMH-I', H*'!''' 
ii'Milim I'.iia, AMI'-.Kl'i l-Mfi 

AMP Study 81! Lend Cnmputini Sl|hti 
■J. ,'lii liilniiliiihim III (III A mil III II III I'riiiiilih • "f Iniil 
('iiiii/iiiiiiiil iVii/li/d, Kimiiili'r* Miicliiiiii", llHKIi 111,17, 

(li :Mi.( -l(Hi7, Mcimiiiiiiiliim .V’l. IM, AMH-I’ Viull 

(nm AMI'-.Vtad M3I 

'Jll. /III':/., (/. 11. 

AMP Study 871 Lod Computlii| Bl|hu Sum 
A tticlii 

a. AVi'iiifl Miiili hii II l.iii'l I'liiiiiiiilnui Siiihl II (nil (III I'lnu'l 
A'liKiiii'a II /•iiiaiiil Ciiiini, Wiilli'i I.i'IkIkihi, I IHII 11 ,1(1113, 
(I|,M.|.|(H(7, l(■■|(llll .17,111, ,1Mll l•l'(■l(lll.(,| (Ilia. 

\Ml'-,Ilia (IMS 

a, .1 ,S'(ii,(;( Ilf I III A'ifiil Ilf Itiliiliii ll'iiii! iiii'l (liiil'illl I ("I" 

il I'lihliii , 1(1 lliillil III tfiliiliiiii III llii lliliiii'iiii Ilf 'I hiilil- 
I'liiiiliiilinil iSifihl, VViillci I,(,IkIiIii|i, UMIIK 111711, 

UM.Mai I(MI7, ll('(■llll .Mall, AMlI i'i Mini'll lull 

\ Si i’-,iiia ti M i 

.1, (III A'liiiia Milih hull l.iilil I'liliilliilinu f^illlil ii'llh Sfiinill 
Ihfiniiii III lliiiil-lhi Allinlm, Wiilli'l l.cmliliin. 'H 'l-l ■ 
IIKI7, Mi'miiiiimliiiii A7 IM. \M(M', ni inlii'i li'ia 

\,MI' ,-i((a (IM.I 

II .( iViili nil l.iilnill mill i Iilii'ill III Ihiiiiiiin fill II I'lililiii .,111 
Ih'iiiriillr III /'(iliii-In /'/mu' tin, Wiilli'C I .I'lplilint. 
((|',M»i-liHI7, .Mi'miiiiiii(lmi( A7,a,M, AMU ' , l i lmimr 
( 1,(1 AMI' .‘Ki.'i.a Ma 

7, Aihliinliiiii III l.l//' //i(iiii( .1/ Ilf I'fiiiiiK Miiili liii « 
l.iitil f'iiiiiiiiiliiiii Snilil ii'li'ii llii Tmvil t'lilliiwii II /'lll■»|||( 
('nil;, Wiild'c l,('l(jliiiii(, iiHllli .’i:(7l, nl';Mi,r-m(l7, 
M(,|iiiiiiiiiiliim fi7.aM, \Mll r, .Mmi'l' HHI 

\MI' .-itM llMlit 

H I'liniiiil l'lllll■lll‘l| Wiilli'i I,(,IhIiIiiii. lll'Mxl-111117. Mi'liin- 
riimliiiii A7,IM, AMli-l', .Mmi'li HHI, (' I 

V M I'-Alta 7 ,M I 

Nil, llinh, |i. Ill, 

Nil. Iliiil., |i lA 

(I. iSiihiliiiii Ilf lliv llijfiiriiliiil liiiiiiilinii ilhlh ill) Id I'ln 

« ilii ill, Wiilli'i l,('liilil(iii, (ll'.Mxi,|llll7, Mii|iiiiriiiiiliiiii 
A7.ftM, AMII-l', Mm ,'ill, HIM AMl■•^llla ll-M In 

III, t'lillili i' Alliiiin III I,ini' Ifiilin Ilf I '(imiii'i'i Umiiiiiii iif A M /’ 
jMiiiiiiiiimliiiii Af.ihM, Wiilli'i' IicInIiIiiii (HuI i'Ihu'Ii"' 
NIi'IimIh, I1|’',Mxi'-I 1I7II, Mi'limiiiiiiliiiii rt7,7M, AMIHN, 
Oiiliilici HMA, AMI’-WH.'I-MHI 


AMP Study Ml Study of Fu»i Dond-TIme Corree- 
tlont In AA DIrtetor 

Till- /'ni/ir/iiiii Ilf t'liti’ .Siliinii, I ', .1, Mini'll,V mill Arilinr 
Himl, I isll I) ■Ill,'i7,1 )l';.Mxi'- IIIII7, lli'iiiii I N.1 111, A MI l-r, 

A null"! I till. A M l'•7lll-Mll 

Till .Siiii,ii//iii(« Njiiiinfii t'lilliiii-rii .Millin', Ai'llmi' Hmil, 

I If M«i-111(17, Mi'iimiiiiiilniii Nil IM, AMIM', ()i'(((U,i' 
„„A AMI',7III-Mia 

AMP Study I08i AAF Tmlnlni Pro|r«m 
.Simii I '«(■« Ilf t'liniilili ,;/iiiil Miiiiiiiiiniiiii m t'ln I'liiilriil, 
MiiKiiiix II lll■►ll'll•’», (il,.M»i-lllll7, Mi'iimniiiilmii 
Ilia IM, AMil.c, Api II, mil, AMI’-.Mia l-M.'l 

amp Study 104 1 Aiwlytleiil A»f«itm»nt of CorUin 
l.oad Computliii Slghtt 

III AmiliiHi' ,'III,lilt Ilf llii Tnfiiiiiiiiiiii nf Anliiiriii (liiii- 

miihhi, iiiMitii.i I’, i,iiiK, "SillI ftaiN, iH':m«i-iiiii 7, 
||i,|imi III! Ill, VMlI-r, .liiim miA AMI'-.'ilia l-Ma.1 
I III, ihnl , |i III 

Uilliiliiiii filliiiiililiifill' liiliiiii'i fill I'liiiliiil, Miiltiiiix II. 
Ili-li,|ii'«, IIHIIII Il'a7ll, IIIM-I IIHI7. Ili'imll III! all, 

VMII-I'.dd.dm nil.', AMI’-(Mia:i-MH 

l.'iii, Ihnl , I 'li'il', II 

(,1li Ihnl I I ‘1111(1 III. 

I.'II', llml . r|i»|. IS 

li'iil /(,|,(, rliiip \ 

I.M Ihnl , ji HI 

l.’if lhi,l,\i lai 

I .'iK liii i , in' 111 ,,1 la ^ 

'('/„ TI . It nf nil Khiliiiiiiiittiiillillllll I'liiih Ilhil //PII|(.‘|'« 

,1 III III (i linnii iifii, I Inlmlil I' l.lliU, IISII11 liaaN, III .Mxl* 

limy, III,II,III iKiali, sMii-t', iii'IhIm'i m!>i 

AMi'-Aii'a.i Mai 

|iiii|( (I'limiini Ill'll lllim Sii.lhhi, .1 .Mmiiiiil fin lliinnim, 
ibmiiiii r i.iiiK, imiiii iiaNi, iii;Mxi.i(hi 7, iii'iimi 
ml III, \MiM , iii’(Miiti HHA AiM r fiiia laMaa 
Till- lliiln nl Siiiili in nf Ihr Mnif' IS (/\«/.11 Hum llimmylil, 
ii'tlli nil \ tifii inlw i\f till Tmi'iny Ilf Itiiy^ I liinnyh n I lili'l' 
1,1 nn III iSynh III nf /.mxix, |., ('linflrx I liilrlilnxinii 
(IMIlll ll'JNa, ll!.M«i IiII(7, Hi'ImiI'I Mil,All, AMil-*', 

Ml.. miA. AMi'.w«,i'a-Maa 

fhinjiti fin niiihin In fit llii' I nlnin I nhnhihil in till' tiiiny 
Tiihhn |'’'r((,,ii( ,l('-,t/-l, tli'iMitc I'limiimi, (l|';Mxi'-mil7i 
Mi'imirmnliim IIH.lMi .NMM-t'i A|ii' I'l HiMi |( 3 

AMi'.wia.i.Ma 

/Ai((ia(i. finniiihin, \li'N t;. H lli'i'i'ii, Mi'iimrmnlnMi 
mi.aM, Mi’X'iiri'li Hlvixlim, r. H, Ariny, Aiiii.v Air 
|''iiri'i'N In»iriminrx' Mi'lmnli iimIiHkIm'iI liy .SMI', .NIHH'i 
.liiiii, Hi'M, ji. II, AMI'-Aini.l-Mii 

'ailii. Ihiii , )i. A, 

Hum Krrinn nf llif tf-lnnil A'*/ / .V/f(/i(*, Irviim Kii|ilmixky 


ii)Ni'’n)i';NTi,\ii 




3SK 




HIIM.ffKjIUl'III' 


(Will) 5-441, ()|.,'Mw.lH7(l, lInjKirl *148,111, AMG-N, 
'liil.v IIHfi. AM?*-m)8,l4.M(l 


(imi M»w HisImpp, OKMsi'.liio?, MPir.nrimiiiiiii (IM UM, 
AMG-C, Miiy 11145, AMI'-51I3,1 l-M 13 

8hi, lliiil,, |i tl (if HiiiKiiipcy, 

81 li, //*((/,, Aiiih'ihIIk V, 

38. Thf Cmnliimh'im nf ii Hitmhm tin,I n Sytlmnlk Kmir, 
Ai'hiii' Hii!'i|, GKMxr.lODT, MpiiKimiiildMi 104,4M, 
AMG-C, Hp|i((iinUir' 111-45, A.MI'''5l}8 141 Ml) 

38, A I'niiimiil Veiliii'Hiilr S/iihl /»>• Alrlmnif h'n ('imlrnl, 
Mhkimip H, l|PNlPiM<p, (Will) 11874, (IKM.r-lim, 
Mi'iiKimniliini lol,5M, AMll-C, (IpiulHir lli45, 

„ AMI'.508,I-M8:i 

AIIP Mtudy i04ii Atrodynamlo Punull Curvt 
81, ArriHliiiiiniiii- t'nmiit (’limit fm Ihvihiml Allndu, 
Gi.iit'uc II. ltH|iil,i|(niiii, (111(1 W . l'i'(iKf'i'i OWIIII 40111, 
()I:M«i.|(MI(I, ||i.ji.,ii KKI IK, AMd-ii. 5,^ 7 , uni, 
''I'IH'iGIx a, AM|».50:i, 7 Mil 

85, Ai'iiii/i/iiiiiiiii' /,(-,(,/ (‘ 11111111 / ('limn /ill 1 (miiiiii/ A/dirkn, 
Gi'di'KP II. Il(lll(l(•|lllt(ll, OMKI) o;|h;|. l)|':M><r-IIHI(l, III'- 
|hii( 100,811, ,\M(|.|I, (Ipi, III, HHA AMI'.,'«I!I 7.MI5 
8(1, Till Amuliiiiiiiiiir (‘iiimiil ('iim<, M M, |)„y \v 
I'ciiKci', (I|';M.|-.|(HII(, MKiiiiiiKiiiliiiri IihIIM,' AMG-K, 
18, 1014 AMI'-.50:i 7-MI 

AMP Sludy 107 1 D«4*fmln«4lon of Ih* Orlcnlollon of 
an Airplane 

87, Tlii Sliiiiiiii'tiiihifS/ilii-i'iiiii'lir, I,, ('l(((rli>H II(iIp|iIi(m(|| 
ini(l.l((liii II l,p«l«,(lh;M(.i>l007, MciiKiidiphiiii 107 IM. 
,\M( l-c, .liKiiiiiiy IIM5, \MI'-5o:i-M;( 

8N, ('iinnliim /nr ({iM, I’llrli iiiitl I'rKc indi (hr Siihiriiiiiirr, 

I., CIlMlIoM lllllp|l|l|MI(( .I ,|,||||| II I,(.«!«,( IMMi.i-KMI?, 

Mpiiiiiiiiiidiiin 107 8.M, AMG-C, I'VliCdMC.v 1015 

AMl'-503-M4 

AMP Sludy ll«i Uaa of Vaclor Sl|hla In Plana-lo- 
Plana Coiiihat 

80 . 117(11/ TirCnil n/Dini .V |(,/7 ll. llrilinii • (lit,i|(iv A lied- 
I'lKd, twill) HID, (Il'Mi.i-lDOy, I|(>|(>|(| llll.lli, 
.\M(i-(', .\((V(ii(d»'i loi-i, [( ini. AMI'-5o:( !i-M;i 
80 |(, //(((/ , Hcc, 7, 

80l(, (hill., See. ID. 

Ill), O/i/iiiiiiiii Midiwh n/ I Hi,ifi I'nmiiriiHiilliiii Sifihiit, Dull 
;^(4li(>div, (I|:.M-|.|(! 07 , |{(.|,,,(| 1111.811, AMlir, 

(lelKhei I (115, ||||. !i8.(||(, \Ml'-5()8 18 M 8() 

:!0((, (iit'i., |i II, 

HI, .l/'cniip' /'(((■( ((/((,(((( „/ ((„■„ Siiiiil Ih/I,•1(1,111, lliiu 

/.(dliiHk.v i(i((l M, .1, l,e«|., (iKMxi-looy, ... 

I Ml I M, AMI l-r, ,l(ii((iiii'v 1015, |i l-l, .\MI'-,5IKI :iM| 
ill(( (hill,, |(|(, lO-lll, 

Hill, (III,/., |i|(. N-lll 
die //id/,, |( 5, 

88, l>m,(i,i„ l,<„lr, /,„■ ((„ ,|./(/, |),iii /(diu-ky, 

I )|';M«i -|(I07, MeiieiniiiddKi 110,8,M, AMG-C, ,M((i('|i 

AMi'-5(ii( i-m; 

AMP Sludy ISOi CoUaborallrm with Madlallon 
Lahoralury on Aerial Oiinnery Prnldenia 
88, HiiIIIhUi' ('iilil„,i(i„ii’ > 11,1,l„r lliii,iir Aiili, (n .liilmni, 
Cllllliiiil t'irr, II. (M, e|,ri,|| „„|| ||,.,„■„„ W<, M,„.k,,v, 
OHKII l(8NM, IIMMni-KKI?, Ile|((ili 180,111, AMG-C, 
""Mil(ei 1015, AMI'-5(i:i CMIIl 

AMP Study 149 1 Analytical Aaalalanee to Project 14, 
Nnrihweatern Univarally (Stellon 7.9) 

84, ('iiiiirm Kii,ilii,\ii,i,i „/ H,„„l,rr ((„„ ,V,AIIhtI, 


AMP Study 141 1 Oenaral Blaetrlo PIra Control 

85, (/rtii'ral l‘fiiiviiilr» iif (ht, (li'nmtl Khi'lrli' (tmnpitlcr; 
Miiiti'lit itCtliCl nml HCHllil, Mokiiiin It, lleidPiiep, 
Diiiiiel C, lumlP, Mild !(', , 1 . Miirmy, OMIll) 50118, 
I)I'!M*i-I(KI 7, Meiiid 148,1M, AMG«t), Hp|i)pdih(d' 1045, 
(, AMP.5))8,5-MI4 

8(1 (J/irmi'iiitm n/ (he ((enrrni Htcflric ('f'!' (’iiiniiiiler in Ihn 
li-il(( Airiilt(in>, MdUddM H, lleNleueN, Diiulel (.?, Uiwle, 
rtiid I-'. 8, Mioriiy, OMIll) 5008, OMMnpGIM)?, Mpid(( 
148,3M, AMG-C, MeiOeidlH'i- 1045, AMP-5()8.5-,Mia 

87. 77(p Aj'iii (‘iiiiiii'rlrr iiii,l (he t’lilriiliniiirlei' lli<iiiili>rr in //i« 
(ifiirritl Kh'ilri,' H-lll ('iiii,iiiilri', Miikiiiin It. Ileplpdeia, 
DiidOd C, l,eMl«, (did I', , 1 . Midcuy, OMIll) 5004, 
I)I’1 M»i-I(KI 7, Meiiid I48.8M, AM(I-C, Me|ileddM<( 1045, 

AMI'-508,5.MI8 

AMP Study 141 1 Optimum Qun Dlaparalon for the 

Mark II 

8N K(Id 111,1111 IliHfiriHinii with (hr M,iih 7,4 t'lylilrr (Ininiinlil, 
Widliiee GIveie., G|';M*i-.|87(), ||e|iiiil 115,111, AMII-.N, 
Me|ileidlie|- 1015 AMI‘.5(I8 I 8 -M 8 I 

AMP Study ill I Computation of Aerodynamic 
Puratjit Couraea 

80 KiiiiiKihiih /nr Airii,liiiiiiitii, hrinl I'nriinit f'liiii'Hin, |,(idd 
W, Ciilieii, (IMKII 5188, ()l-;Mid'-IIHI7, lli'iidi'i 158,111, 
\.MII-C, ,ldly 1015, A|>|ied(lli( II, ,\Mi’-508,7-M 18 
80(1 I hill, Mee, 7. 

8 OI 1 , IhnI., .\|i|ieddix | 

IlOc llinl., .\|i|i(iddlx II, 

40, Airiiili/iiiliiiir l,riiil I’liiHni! ('inirHit, l,ed|i W, ('iilieil, 
IIMIII) 58N8, ()i;.M»i-|lHI7, lle|((Mi 158,811, AMG-C, 
■liilv 1015 AMI*-50II 7-MII 

AMP Study lilt Calibration of the Mark II 

’ll, 'I Hill' 11 / Tliilhl 11 / II liiidl ('nil,/ 1 , 1(1 IIfi Siijliii li‘vld|{ 

Kii|(lidi«kv, GI':M,.|.|II()7. Meidii 155 I M, \M( 1) 

M(deli 1015, |( I AMI'-508 .iI-.V8N 

-I l(( //(((/ , Mee, 5, 

AMP Sludy 197 1 Toplea In Aerial Ounuary 

18, (tJfHi( (iiiiiH, h'nilidr Adid'i' At/iliiiiit /feiii/ircx, WmIIIT 
l,el|tllOid Midi I'lulllea S'lidMila, OMIll) 0810, GI-'.Mal. 
(870, lle|»iil 157 III, A,MG N, (lediliei 11)15. 

A,MI'-.5()),4.MI7 

lil Siiiiiih Ifniin/nr fur „;d, „ Siiihl, l.ml 

iiinl lliliiliil Alhli'kii, CliMi'lea ,\li4iii|a, OMMar-MirO, 
MeiiK. 157 IM, AMG-.N, Miiy 1015 ,\MI'.5()8.4-MN 

-II, (hi Aiiiinrriil iHinnl t’lrinu, CliiiHi'a Meliiila, I)M,Mni- 
1870, Meiiid 157 8M, AMI I Me|ileiidiei' 1015 ((lie 
lide dull' (if (Ilia |i(i|iei la id'eiiiilileil fiii- liy I'eceid Neiudee 
leldld (d llie lileiil, ,'-MI’.5ll8. I-M 11 

Sliiiiidt , 1 / (hr Milling 11 / ,/llinl d('(»'((-,Vid'// S’DIIC 
Althniiii Till' Cniilriil I'iniiiiiidri' /nr Jiiiir hi, //(j,), 
Mfidudci'a jMik'I ,WM(', lilil.V IH, 1015 
AMP Study 140 1 Aaeeaamant of Pl|htar il|hta 

45, Ciiiimu Ai<mii„iir,il i\f Tifililrr I'liiiir (lnniiii,l,l», ||, |„ 
(l(iml(edi(iii, OMIll) (I' 8 (M), (ll-lMai-MITO, lle|idi( Mlll.lll, 
AMII-N, Oeldhci' 1045 AMP.508.I4.MI4 

AMP Study IHi Study of Data Acaumulatad In 
Sl|hi Kvaluatlon Taita 

4(1, ItmiKi 11 / II //I’lViiiinidilinn 11 / ,V((//(/ Kminniinn Tml Ihdn, 


CONMDKNTIAJ, 
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Wtilluwatvciiti, OlIMKr^iaTl), MiMiiit liK(,IM, AM(I-N, 
H»!|il«inlM<r IIIW, 

<7, Airlmnir Trnrkinn niiil Kmuiuu Ai'lhiii Niinl, 

OKM«f.||)07, M.tmti l(lfi,8M, AM(].(', O^ii.lHir Hi4ft, 

AMi‘-A«»a,a-Ma7 

AMP study UT; F»n|ibl« Bulitti 

4N, /frmiijihh HiiIMt n>i</ Arnnl (hinmu, A lli-d. 

Iiitiil, Ol’lMnf I0H7, Mt'iiiiirttiitliiiii l«7,IM, AM(l-<!, 
‘•"•.V tim, AMP-AtHAa-MA 

AMP Study IN I Hirmonititlon Studln for tht B-M 

•III, IlnmmUiiUlim Shultrt/itr Ihv Airiihni', 
inli hiAiivil //((A, |•|!lll|l KIhmiim, OMIl I) ABia, 

Horvlot- ACdia, l(<•iNlH (Hd.lH, AM<I-P, 

•'•■‘ft AMi'.,via,a-Mi!i 

AMP Study IN I Optritlond Problomi of B-M PIrt 
Conirol 

Ml, Oiilii'iiim Ihniii'miim fill' ,V(i«c 'I'lirnlii ,tj ,t H-ilt, Adlittr 
Mni'il oikI II. I,, Hwiiiii, ll|‘)MMr-llll(7, Moiiiiiriitiilutii 
IRS.IM, ANUI-C, (Ii-IiiIm'I' Kllrt, AMI'-Alll BI-MlA 
AMP Study lilt Ctmora AMoMtntnt of AIrplan* 
Shid 

Al, Miimiiii iiiiiil \iiiili .‘ithii'ly tntil SI. 11 I i» IMilh'irr 
I'riihlfitt,, II (,, IIihmIh'iIIiiii, <IpHI) ll'JIII), (>KNU|.|i(7tl, 
ll('|Hi('l nil III, AM( |.\, I li'lnlii.i Idl.V 

AMI'-AIW l|-Mi:i 


MISCKI.I.AXh'iil S AMI' UHl'tuns 

AB, A'li/o nil I'lhiliinhiii iif I'lnluiliililn Ihuhilniliuim, OHItll 
•inUI, AMI' N'llii (. 1 , mIIIi iIic MHHioiitiii’i' Ilf I'iiliMiililii 
I'nlvi'i'nil V mill l'lilll■l•lMM I'hIvc'IhKv, ,Iimiii hill. 

AMI'-ll-MB 

Alt. '/'llll■*■lll(/ mi,/ //„■ f'.iiihnl /',,i/i/ii,i, IliiN.liir 

Whlliii'V, (IHIIII A 1 I.SII, (l|■iM.|.|l«l7, AMI' Null' Bl. 
AM(l-<Hi'iilriiilii'i' idi.A. AMI'-7ll.i, l-MU 

Al ,1 Miliiunl fin till' I m nf (liniiiiniiir I'Iniiiii, ,S. Mlii>i(, 
(II .Mi-i (il 7 ll, AMI' Null' 'Bd, i)i<hi|ii,t' |dlA. 

\MI'-,Aiia I ,MII 

AA, iVifd/iT//ill,i/iiii,/nf I, f'lfiii/m' 7 , II II (I,.,.,.. 

<'i'i'll IliiKlIiiK", .li , I Will I IA7B, (I|;M«i'-MIN mill 
<(|;M.1-111(17, lli'iiiiii (IIBII, \,M(l-(', mil! ll|t(l(', 
M'lV S.MI' ium I .M'i 


Al'I'I.IKIi MATIIH.UATirs t'ASHI. 
('iiXTKM'TiiH.s' /',l/'A7i'iS 

Appllod MalhoniatUa Oroup ColunibU (AMO-Ci 
All, llliiry Ilf I' l■:l■l'llllm(, (I, A IIiiiIIiiikI mill II M.'l'linill, 
I'lil 11 li’il. Till Ihillinlirii nf Avriiil fliiiiiiiiii, I',-,'/, |/«i 
iliili Vniviiiii Ihiniiiil Aiiiliiiil ,',1 mill m, /d 11 , I ll'.'.Mar. 
l(Kl7, Hldil.v Idl. I',i|i,'i' 'J,AM (l|,.vl«i'ill, AM(i-r, Hi'pl 
•••'•'»'• AMI'-rKiB-Mil 

A7- Alimtliilt Aiiitli'n nf Alhirh' nf A'lii'illd /•',!//,'"i' Airnniflf 
('liiiinlilll I'lUitiilimi, (iKM«r-|ili(7, Himl.v I I, l',i(ii>( BUI, 
AM<l-<’, .liini. Bll, HIM AMI'.iKlil.M-MB 

AH. hlfiirriiiii'iiliil Diilii fur I nliliii ,Viw Allililfii nil /I /'i’k, 
I'). IIi'wII(,(II';.M«|'.|!HI7, NiiiiI.v ins, I'm|i|'I 'I7A, AM(l-«', 
An« Id, IIMA, AMI*-AtH.|,MlA 

All. hlj'iwi'liiiriiliil ['rrifiriiliiiii nf iliiliiniim n if 

Own iSpriil l.rwl, Arlhiii' Hm'il mill limi /,ii|lM«k.v, 


OlOMNr-KKir, Hlii(J,v I III, I'ttimr 4811, ,ld(i« II, 

HMA, AMP.A«8.fl.Mli 

IMI, All Kmiili'iml Vm'flrnlimi if Cunillim t'lifiifi, llprI.Hirl 
Hiili/iimii mill ('11111(111111 I'ilwiiilmi’l, OMM«r«l()0?, Hliiilv 
44, I'lijii-c 8B!I, AM(1.<!, Diui. M, 11144, AMP-md-MlI 
III, I'liniiiiiii h'iriii{i lirfirriinm ViirmimniUnn In Arhiirnry 
Aiiiilis Off, !}(,i'li(i('( Hiiliiiiiiid miij ('liiirotilll Kli*«iiliot'l, 
()l''Mm'.l(Ml7. Hl(i(l,v 44, 1 ',i|hii' ,’m, AM<l-t', Doe, II, 
IIM4, AMI'-Adi'l.B-MA 

(IB, ,4 Mnlr nil llri’iili iiliilnl /''«///,«( AV>/iiy lliilnfiir Ihr A‘gll, 
Dell /e*lliii«li,v, (IKMur IIK 17 , Hdiily Mil, I'kikm' 44d, 
AMd-f, .liinii B(l, III4A. AMI'-A(HI,4.MIII 

(18. l*iMlmi fiUriiiji Uiilm fur r,(r/„i,« Alliliiilrn iinil Siirmlii, 
Hiiiiiiiel KlIeiiM-rg, fl|';M»i'.|IHl7, Hliiilv Mil, I’i(|m«|' 4'BB. 
AM(l-(', Miiy '4:1, IIMA, AM |•■.A^I.'I 4 .hi 

III. I'niniiriiniiliiiii Sighln, Hull /,,4|imk,v, di'JMix'" IIKI7, Hlidl.v 
Mil, riiM|in>i‘ l\, I'ejM'r llHI, AMd-C, H,-|,i, B(l, IlilA, 

AMI*-A0W,|.M;I3 

(lA, mil ,I,V« ///» A‘('(//i/i'i' Allnrh- Aiiniiinl Hniiilirrn, A 

Ihmriiiliiiii nf llir Cmepmi// h'riiiil Alliirk, HkiiiiiIi'I'h 
M iieMiiM', I l|'.MNr-llMI7i I',i(m'|' HUB, .AMd-C, .liiii, ihi, 
I'll'A ,\MI'-.A(M,|.MIB 

(III. Mrrliiiniiiilinii if Dwii Siiiril ,S'((//i/» ii'hrii I 'nril im 11 Siinr 
linn fill ■N'li/I/Ii,,/ Tirr Agniiml h'liiiilill I'nriillrl Alliirkii, 
dil»liiv A lleilliiiiil, Mliiily llll, I'liiii'c BIN, AMD (', 
Auk BA, HIM 

(17. Till- Simi ii A'-,s'((//i/», I,, ('liMi'li'H I liili'li|iii<iiii, III'IMmi'- 

l(l((7,.Sillily llll, l'ii|MT BIHI, MMd-d, ,1.. Kil l, 

AMI'-AillB I l -Ma 

UN. Tiililinilnni if Tiiiir if f'liiilil, I /fiiiiiAi, ,N((//,/ (Bi|(M'ri<ei|i'i| 
liy Meiiiiiiiiiiiliiiii lA/i.lM), li'vliiK K,i|iliiiii>l(,v, Hliiily 
nil, l'ii(«i'!Mll, AMII-C, del, ;iil. Kill, 

.\MI‘..A(l)l.l|.M!IN 

dll Shiriiifi fin lli/rii .S',///,/», SiiiiiiiIi'ih Miiel.mie, 

d(:M«r-lll(l7, Miiiily Id, l',i(»'i lA, AM(I*(', Me),I, (t, 
l'M8 AMI'-,A(IIMI M» 

7d. Aiiiiihfli iiliini nf Tiiii kiiiii Sninr in ihr Uniiniiilil Murk /.v, 
|I<•IIH||| I' l.liiK, (I|^M»(.|IKI7, Sillily llll, !'ii|M'|' !l7a, 
,\Md-(', I'VI, Bl, KMA \mI’-.vi;i.b-,M’j:i 

71, Siirrrn Sn/lilii hi;i, A-(, nml H 1, 1 , I, ('Iim|ii,i lliiieliln- 

... 111117, Sillily KM, I'liiH'i'B.'lll, A,M(l-(', ,liily 

Bll, jlMI (euiiiMlliH II llnl III iH'illiieiil S;H>iiy lll•ell!!ll'lllH 1 . 

AMI'AdB.ll MA 

7B. A>mil lliiiiin 11 / mill lliini Snililn ,4 Miiiiiiiil fur IlniMirrn, 
IImiiiiIiI IV l.hiK, dSlld lIBNI, dl■,^|«|.KHI7, Si inly 
Idl, l*ii(«'i IN'I, AM(r(', (leliilier KMA. 

VMI'-AdB I'B-MBB 

7fl, Thr Kiilr >N(|(/,/ A-/,i iMilili /.V), ,| llrnriill ll nniiniinn, 
Diiiiiilil I* l.liiK, dllM-ie KKI7, Sillily IIM, I'mimt AIHI, 
\MM4', ,lmi. ill, IIMA, AMI'-AIIB I’B-MBI 

71 Thr Oiihnil Siinlriii if Ihr N-il mill h'f Alllliln, I, t'limll'K 
llllll•lldl>«lll, (II:M«i-|ihi7, Sillily nil, AMd-C, .liily 
IN, KM I AMI'-AII'B,I|.m’4 

7A Thr Tiimiiih nf Hiinii Thiniinh 11 Thirk l.iiin nr l.riin 
Sf/nlrm, A li)illi‘nlliiii In Ihr Murk IS, (eii|H>rKnileil liy 
AMI' lli'imi'l 11)4,Alt), l<, ('lliii'len llideliliieiiii, dMAMr- 
KHI7, Sillily KM, I'liimi' HIM, AMd-C, ,lmi. Ill, IIMA, 

AMI'-IHBI-Mll 

7d, .1 Mrllniil ill Vmimriinii wilh Ihr Mink IS iSifihl, Diiiiiilii 
I', l.hiK, dKMm-HHlT, Mildly IIM, l'ii|ii<i''BUM, AMd-C, 
.lidii<'B7, 11144 , AMI'-Adli'B-AMI 


CONl'IDKNTtM 





SIK) 




77 . Siihiliiiii nf Hw Kiiiiitliinm /m Ihr Ht'Imviw »/ tUv Mark IS 
Ihiimiuhl whrn Tmi'kiii)/ mi Aihilrnry .V/mrri i'mtrnr, 
DikihIiI I'. I.ImKi Ot'IMwC'IIK)?, Mliiilj' KM, l'«|Ntr !<■%, 
AM(W', ,ImI,v UN, HH4, AMI*.Mia 3-MI I 

7 N. Ih,fli'iiimi hirmi'hin/nr linn Siuliln nf Ihr Mark IS Tmir, 
Uoiinhl I', I.Imk, OKMui'-IIKI?, HKiilv IIH, MAH 
{Ucv,), AMd-t', .liiim 3(UlMft, ' AMI'.fl(W,:i-M7 
711, I'lilHimlimiM fw Klmlnlil l.liw ami l‘mmiil Cminirii, 
li'VlHK KHplMirnky, OI':MHr.|i)(l7, Ktiiily lAfl, I'mih'C MIDI, 
Mi.i, 31, IIMA, AMI'-ftKM 7-M III 

Nil. Trail ami llnwiln Itflurlr /nr a Miuli/lril Tnrrrl, IivIiik 
Kiililiilixliy, OI')Mnl'-l(KI7, Hlinly lAA, I'liiN'r MIIA, 

AMli-C, I'i'l, N, ItHA, AMI'-A(«,|.M3I 

Hi, Thr Mark is m n Walrrinrlmi Tiinil, living Kii|iliiMHky, 
^I•)^I»^-IIKI7, Hhidy lA.'i, I'ii|h'» MIMI, AMII-I', ,\|m. M, 

I IMA. AMI* AII3 13 MI7 

H3 Trail lljFmlt a/Ihr Mark IS in a llinfiliirtil Tnrrrl, Il'VliiK 
Kii|iliiMiiky, (lIvM-i-KMU, Nimly lAA, I'liiM-f ;|m;i, 

AM(I.(', Mill I,'I, IIMA. AMI'-.VIM I3 MIA 

Mi'l, ,1 MiiiliI I'aliliralian /nr Ihr Mark ,'l nail Mark l-l, IrvlMii 
KH)ili!ii«kyi I II';M('I'-|IKI7, .Hiiidy lAA, I'hiht M3II, 

A,M(i-( , Niiv, 3 h, lul l, AMI'-.AI^; IM Mil 

HI Till Il■rllrrlllll■| a/ ,1 null- a/ Alliirk/nr Ihr Mink -f.l, Il'ViMU 
KiiplMioky, I >!!M«i'-lllll7, Hiiidy lAA, I*«|m‘I' MHlI, 

AMlI-lM hi III, MHA, AMI'-AII3,I!!-MI I 

HA, h'irr I'liiilriil .Sjinlriii a/ II SI TnrIirii, lliinn, IIS' I'lml 
,/ 111 ( 1 ' II III III, III ft, Ii'vIkx Kii|(iiii!i<ky !iM(l Miikkiih II 

l|(mlci/c», Il|•;^l.l■-KKI7, Hhidy nil, l•(l|l('r 1117, ,\MII-I', 
liiiif 311, mi l AMI' AII3 3 -Mii 

Ml. ,1 I'riiiiiiiail fur I'liiilriilliiin Ihr ,S/(i(,/(i //„■ T'lliil I'lir- 

rrrhiai Malin r in Ihrlh ariiil h'lirlrir fl'IlH'l I'iiiiiiinli r, 
M/iKmiio ll. ll('»ii'ii('K, |i(iid(i|!'. (.('Hi", mid I'',.I, Miiri-iiy, 
(I KM"/ -1 11(17, Hiiidy IHH, |>ii|H'i' m, \Mll-r, .l/ily A, 
miA. \MI'-,A((;i.,A-M'i 

H7 liiliiilrkr irilh /i'. {/(// ./ In Mnilijirnliiiiiii n/ Ihr Trmriil II SI 
I'lnniiiilrr, ,Miixilll« 11, 1 l('•l('lll■» iilld |I||I(I|.| |.|.u|h, 

lll'dM.r I(KI7, H|„dv IHH, WidklKK I'h|m'i (,A,A, AMIM', 
■Inly A, miA ami'-.mim A-Miii 

MH. A'(|('(« /(((/iiii /Kid III Ihr 'Tnrliral I'm n/ Ihr II-/II Tin ('nil- 
lull,Sunil III, liiinii'l Il,i'Mi« iiHii K ,1 Miimiy, (i|'',M"|. 
IIHI7, Hl/idv I III, ri((ii'i (l;(, ,\M(i-C, Miiy ill, MHA, 

AMI'-,-ili3 3-M(A 

(I .Siiiiiiiinrii 1(7 liiHiillii n/ '/'(«/(,(|/ 11 11-/11 Tiir I'liiilrnl I'liiii- 
fiitirr Tnliii i'in 11 iliiiii Mmiii, |i|iii||.| I', d'HI", (IKM"I'- 
l(H(7, Hiiiily Mil, WiiiklKK l'i(|H'i' Kill, AMlI-i', Mkv I, 

miA ami'-aum A .Mil 

IKI. I'iiinilaiih fill Ihr Tiilnl riiriirliini M'iliim in Iln /I'Ulf'l 
I'lniiinilir fill Ihr H /II lir/ililiir, lliinli.l I', |.|.u|" (,|ii| 

K .1 M/iltiiy, llKM»i IIH(7, Hliidy I III, r/i|ii.r Mil, 
\.M(I r, H('|ii. 31, miA \MI'AlIM A-MIA 

III, /di(((//(()/ III lli/iimr of Ihr 11-/ll Auniiiiil ,\'iiiir Alliirkn, 
Dm/li'l ('. l.('tM., llKAUi' IIIII7. Hiudy INK, |‘ii|N'r Millll, 
\MIW.;, June Mil, KMA, ,\MI'.Ad!l.3.M3A 

113, iSiiinlinl Ainilaiir Malln inalii'iil <'mmiiinilr ini a Mrmii- 
111111111111 of K II . I'li.rmni, llitidcl (' I.i'hI" mill iIkIim II, 
l,('Hli(, II|':M"|'-IIIII7, Mimly 1117, l'(t|ii'i' Mil, AMCI I’, 
Mm'' III, Hill, ,AMIMII-MII 

11(1. /I///(/('((il/ii// nf Ihr Air Mnim I'niiriliiialr Mtlhmt In Arriiil 
Uiiiiiiiik Aimmiiiiiriil, I', A Miidlli, IIKMu-IIHI?, Hniil.v 
IHT, IV.|1I'I' -171, AMII-C, iliily 37, MHA, 

AMI’Air3,|.M3ll 


IH. lirinarkr nil Skill ill a h'lihlrr f*lnnr, HnH»|»ir Wliiliit<y, 
l)KMHy-IIMl7, Hliidli'N 134, 1411, IAS, ttiiii KM, I'tifiiir 
4IH, AM(l-(’, Miiy I.H, ll!4A, AMP.fifll,3-Mia 

IIA, Ifiill, l‘ilihi I'rti/i Corrriiimi hi/ fiiblr, K, K, HwhIii, 
l)KM*i'.KK17, Hlii/ly Hill, I'hihii' 4SH, AMCI-C, diiim 4, 
IIMA, AMP-Altt,l43-Ml 

INI. /,(((•((/ Sinhillinlimi a/ ('miriliiinlri!, I'. A, Hinllli, (iKM/d'- 
IINI7, Himly imi, I'lHMif 417, AM(1-t!, Mi«y III. IWA, 

AMl’-A«»,|.Mll 

117, 7///ri( Mrmnirruiriil n/ Itiilalinm, I*. A. Hmllli, OKM*i'* 
IINI7, Hliiily IIHI, l•((|N•r 4IIAI(, AMd-li, duiiK 7, III4A. 

AMI*-AI13.I43-M3 

(IH, Thr Amiriiiillirlll of lliiml'llllirra Trials, IIhIIIii I''. Hi'lllllilt 
mill Arlliiii' Mmili l)KM»i-IINI7, Mdiily HMI, I’iiik'I' M7II, 
A,Mil-r, mill l'ii|ii'i’ 4111, SHIM', Mill', 3H, III4A. 

AMI'-Airj.H-Mil 

(III, Itriiinrk nil rl Qiirnlimi in l‘riihi\hiliif/, dt>iirKli W. M«l'ki'y, 
(>KMNr-llNI7, Hhidy Hill, I'iiiht 4HA, AMd-d, Aiik. 311, 
IIMA, AMI'.A03,ld..MH 

IINI, /'l•(hlldllll(■y ,1 (iii///*i« ((/ III! ,S.f Siyhl, K ll, l.iii'i'li mill 
llmi 7.i>llii"ky, (lKM"r-llNI7, .Hiiiily 1114, l'ii|x(|' 4AI, 
AMII-C, duly 7, IIMA, AMI'-.Wd.lS-M III 

Mil, l.rnil Tiiiiiiiihni /nr Ihr Tiiiirhihl S;i Sifihl, MhkmU" IK 
lll•Hll'll(•K mid llmi /tdlimky, MK,MHt'-IINI7, Niiiily 1114, 
I'lilHd Sllll, AMd C, ^'((|l, 7, IIMA, AMI'-AII3 ill-MlI 
1113 Him Hull III Ihr S:1, I lull /,i'liii«ky , Ml inly 104, l'i(|ii'i' II7II, 
AMII-C, Mill', I, IIMA. AMI’-A(I3.I1I-MM 

((l!l, Miirr nil Ihi llj/rii Krriir in Ih, IS-.I, K |l. Kiiii'ii, ()l')M"r- 
UNIT, Hliiily Mil, I'liiM.i' 4111, AMd-C, Mtiy 31, IIMA. 

AMI'-(A(l3.i;i-MI(l 

UK Thr .4(I|||// ,S.sH .Sliihiliiril •Siiihl, Hiimiicl KIIiimIiI'I'Ki 
( lKM«i l(NI7, Mhidy Mil, I'him'i 4311, AMd-C, Miiy 33, 
IIMA, AMI'-A(I3.IS MI7 

IKA, lliarii, f'iitil III l/iiflinliiiii l.ahnniliirn, Ifililar/iir Airhiunili 
Tin I'lmlnil, Miiiiiiili'i" Miii'l.iiiii', OKM"r-IIN)7i Hliiily 
Mil, Mii|ii'i lA.A, AMd-C, Miiy 3li, IliM. 

\M!’-At!3 !-,N!!! 

IIHI 'Thr ,1 V A I'll Siinhni \ii. Ill, f'lfil In iS/irrii/ llurnurniir 
f'lwi/niitii, Hiirihii Tilli, /., / , II. ,M, ’riiiiill, ()|')M"|'-I(H(7, 
Hiiidy mil, l'ii|ii>r llllll, AMlI-C, I Ikc, IN, 11144. 

AMI'-A0!(3-M3I 

11(7. /.(Ill/ Tniiiiiniiaii Sii/hlH ii'ilh I'iniiilih 1‘arnmrlir "ii", 
,Miiki/ii" II, lli>"li'iii'" mid Hiiiiiidi'i'" Miiid,iiiiii, IiKMmi'- 
IIHI7, Mliidy 73, l'ii(ii’i 70, AMd-C, di'i, 3H, MMS. 

AMI'-AIIII.II Mil 

MIH, //.lie In I’lil Ihr Tihiiil nil Ihr S/inl, Ait Ihr iS/i'ilii lii/arr 
I'liiic Kjiir iIni nr irnniii' Hmiiidi'i'" Mmd.mii'i OKMnI'- 
IIMI7, Hhiilv AA, l',i|(|i|' IlK), AMd-C, ,)i|iii: 3, 11(14, 

AMI'.miH.II-.M3ll 

IIHI, /*ii(((ii((ii//((c (I iS'i|//i(/ill Tnirrlr irilh f'llnrilu Trarklliil, 
IIii"m|i<i' Wlilhii'.Vi I)KM"r(l(NI7, Hliidy (111, I*/i|k<|' 31(1, 
AMII-C, dihin 33, 11144 AMI'*mm.3-MIII 

ApplUd M«th«mitliii droop NorlhWNittrn 
(AMO-N) 

nil ('niiifiiiialimir /nr lln/iiiiii\iih Hallirlir I'nriiTlIfni Vhmit, 
II, M, Wiilfii,dKM«i'.|STII,HIU(lv IA3. I■(l|(m■ A4, AMII-N, 
dull!' 4, IKIA. AMI'.A(II»,|.MI3 

Hi, Dlriirmlnn I'nllrraH In Tirr/rnm Min'iiifi Aim'it/I, diiiii'Ki' 
I'Irmdmi, (M';M«i'-IH 7II, Hliiily M3, I'liiHip IH, AMd-N, 
dm'. A, 11(44, AMI'-A03 I4I.MH 

113, (In Aiiiinirnl Sinril Tiring, Chacliw NIpIhiIm, (lI'JMxi* 


C’ONKIDKNTIAIi 



RIIII<fCKiH<tt*HV gai 

.... . .. ... ^ ..^-^... . .. ^ 


1879, Htud.v IS7, «», AMCI-N, |i1»(|iti»mb(.r 1948. 

AMP-A(m.4-Mll 

Mimim a/Ihd MhHhu of Jt^nt Armn-Nm^t NDHC A<r* 
W»w Fift Control Committrt for Jmt la, 11 ) 4 / 1 , Hituiiiloni 
Maolinnn, AMQ-N, July 18, 1948, 

118, ComfiHMionnt 1‘romlurMi nml Formii for Camorn At- 
Moomonl of Figkttr Vtnm H, H, Wolff, OKMfr* 

1879, Rtiiily IflO, 84, AMO-N, fl, IMA, 

AMF-MKI.U-Mia 

114. IMormimtim of lilr*Hioni In Aporr tig Vhnlogtnt^* of 
fm or Thrim h'*ml Pohih, A. A, Allifri, Niiiily IA7, 
Pitiiff M, AMO'N, .limf I IMA. 

11 A, Hinrmntli’ l.oad omhr Konoivr Arllim and lt» iMorminn- 
lion by Vhotnyraphy from the Hiimtirr (t'rrtiminory Xotr), 
il.8. Wiilff.tlKMufllKia.Mtmly 17a, l’H|M.r4N. AMil-N, 
Mtiy III, I IMA, AMI'-AIW IWMait 

I III. ('ompiilnlino ‘if Atuyir ,Siuit Crohninlilirii in ('nmrrn Might 
Aorrtiimrnt, A. A, AliM.rl, OKMfr. 1,1711, Niuily Ua, 
I'tilM.f 3il, AMd-N, .Itni, IIMA. AMI'.AIKI,I4-MA 
Aypiltd MathamatlM Oroup ~ Brawn (AMO«B) 

117. "CiilfnlMtlit* AiikIx of AilNfk vtt, UiNtl l•'Hfl.„' 

fhiiii lh« IInimI I'i'rfornmitM' DnIh (livtoi on Ktifiny 
I'innc*" (l.fl|«r lo I'Inirflilll ICtwiilmrl), (Ixorpc lj, 
IlNmlKlniHii, IIKMfr-MHMI, I'm|mt 78, AM(I-H, Muy 34, 

AMI’-AHJI.K-MI 

Appllad MalhamatiM Oroup — Printaton (AMO<P) 

I IK, fiUniitoi'lion In Ihr Arriol thinnrry l‘ruhhmii iif Al’-Dt, 
ilohn W. Tiikfy, (IMMRr-iSlIA, Mfinorninlinn a, Hn* 
(’l>«iir(* 8 lo Hiillfllii a (,V('-|ia), AM(I-I', All*, III, IIM4. 

AMI‘-AII|.M4 

I III, Tkr lUirrrot MUtlim of the Simpiril Allnikohililg /'rolilrm, 
.loliii SV, 'I'nkry, l)KM«r-l»l!A, Mfiiiortinilimi la (l•■(’ll 
lia 8 ),H<>r. IV, AM<l-l',.liU(f 7, IIMA, AM|'-AIM,4.MI4 
•tatlallaal Raiaareh Oreup — CnlumMa (MO.C) 

I ail, (ion Dprrolino u'llh l,rn(l ('ompnling Stjl-lo, II, llolfllhip, 
Hiiidy 411, l'ti|M>r Jl, MIKM’, (ifioiNir IlMa, 
lai, Hrinllw Tnrgri Miriin,, nml Kffnitio llollin 

I', Hcinifll, (iKMrNIIK, I'himt Him, HIKhC, .Imr h, 

AMI'-Alia 14I.MA 

liparlmantal Oroup Now Matlao 

laa, 7>«l» HrhUril In Ihr liifi oinr nod Ttoiivnl I 'or of Ihr W-#», 

II, !■;, Ilolmir iMiil oiliffR, (l|•;MNr•lnlKI, Ht-rvlif I'rojori 
A('-I»a, liilfflin llf|H(ri W ’I'lia, I'nIvfiKhy of Now 
Mfxlfo, Nov, lA, IIH4, AMI’-AIH 4|.Ma 

198, Vhr Kffrrt of Hnilnr Ihimro, ((oglv Viuir find FoirnI Ihmr, 
on Ihr (liH-rolumol Siirnl of ihr MmliJIril ff.^i, Aprnl 
fiinholiiino I'nuoril by Itprn Homli Ihmri nl OprrnliimnI 
AII\lmlriif>1i1,l>(liifrrl(Moo\iitmulm\ ItiWnm'ii Wi'nv«>r), 

I'i, .1, WorkiiMUi, (ll'JMiir.iaiill, ||l•|lorl W/M, I'nlvi'mlly 
of Nnw Mnalfo, .Inn, 8, IIMA, AMI<-A(M,II-M4 

194, A/’fM Trol uolh A'-l Aighi In 11-17 No. mm (Mintio* 
riimhiin from Wiirri-n Wonvnr), K, .1, Workninn, Ol'IMir- 
IMim, Hnrvlnn I'rojimi AfMW, l|f|Miri W M, rnlvKmliy 
Ilf Now Mfnlfii, .Inn, 9, IIMA, AMPoKia.II.Ml'l 
Buparlmantal Group - Ml. Wllaan Obaarvalary 
laA, Offor! Uono in Fighirr Airphtotm, (JMMnr-IHHI, 'IVnliiilnnl 
lli'IMiri 8, Minml Wllwin OlMfrvnlnry, Jnii. lA, IIMA, 

AMI<-A<M.4-Mlfl 

Appllotf MathamtMta PohoI Informal WorUna P>imn 

I ail, Noirn on Iho Aomomrnl of a Hombtr’n ^h/molw Firr, 


Wnrreii Wonvor, Wiirklii* Paiwr I, AMP, (iBlnlier IW4, 

AMP'AIM.I.MIA 

197, Ktperimenlnl tMrrminaliim of Flurluoling and Almdy 
Krrorn in Pkinn-tti-Flnnn Firr, VVnrfBii WonVor, W'oriiinp 
Pnimra, AMP, Niiv. 4, IIM4. AMP-fi(}a,a.Min 

138, Tho KjfrH of Qoaoi-Almly Mrrari m llulkl Dmtily, 
Wnrmii Wnnvnr, OKMnr-1007, Wnrklng Pnimr 8, AMP, 
Paiwr 813, AMtl-(.', N«v, 14, 1944, AMP-A(M,I-MI7 


orngit Nimr HgconrA 

la», I'hr Inirrrrfilinn of n Nigh AfirnI Hombrr, dllffiiril It, 
Hliiiiiin, lli.|Mirf lo NDIK’ HbpIIoii 7,9, Tim Join llnncty 
DfpiinliiHilon, Imp,, Dfiriill, MIrli,, MnrPli IIM4, 

AMP.A(M,4.M« 

I .'III, Vhr Honk of on Airplonr nod Umd Forinr uodrr lUmdi- 
liooo of Urnrrol Flight, WIIIImiii M. Horanmn, Itfimrl Iri 
NDIIC Hi'flli.ii 7,3, Till' .Iniii llniiily flrpHiilmilliin, Inn,, 
IViroli, Mifli,, ,liinn .HI, IIM4, AMP>A04,II>M3 

1.11, I'rifiir UuHoighto ond Aoorooing Cnmrraii, OMMnr-IKII, 
IHvInloii 7 lli'iMirl lo ilm Hf'rvlnm 181, Tint ,l»m Ilnoily 
OrRHiilriilliiii, Ini',, H«|ii 811, IIMA. 

I.'IIh, /bill,, |,|,. 8.',l. 

189. ,4 Nro> Typr of I,rod I'lioipidiiig AighI, /•rrh'minnrg Nr- 
porl, l.iiflnn IniConii., Wnr lfi>in.nrn|i l.nlMirnlofy, Hiil- 
vi'wlly of Ti'xini, A|ir. 38, IIM 8 , AMP-AOH.Il-MI 

l,1!l. A /irvift for I'liiopiiling n I'lirrrrlino in the Kinrmolir 
f,rmf I'ompidnlinn nr lo'od I'lmipnliiig Aighio fPnrl I], 
l.iiflfii l.iiriinif, IlfiMirl lo ,NI)IH' NfPilon 7 ,’i, Wnr 
IlfiM'Hrnli l,HlHiriiiiiry, Pnlviimliy of Tmhh, Knli, 311, 

AMP.AI)II,II-M87 

184, Vhr Vuul'iimpnnrnl M (lo'rniuinfnr Khirinnlir l,rndnod 
0 /•oooihlr H'.iy nf Aihling /I hi ihr Fnirrhild A-a AighI, 
l,iiflfn l,nroiiii., lli'iMiri lo N'DIII' Hnnlliin 7,3, Wnr 
IliwMfi'li l,HlHirMtory, I’nlvfmlly of Tnxnn, Mnr. 81, 
IIMA. 

I 8 A. ThnirrIIrnI Aoidgolo of Ihr Vrrfiirmniirr oflliiniiighio of Ihr 
Mork IS Vypr, M, lloloinli nml II. (), A'livim, ll«|iorl, 
i1iKI-l7lKl-IIW, I'rnnklln liinlliilf, .Sovi'inlmr IIM4. 

mil, Vrorking Krrnrr in JSyrIrmr lUing Vrlm ily-Vrorking ond 
Aiilinl-Vrnrking I'liniroir with lUrrrlond /,rod Ciimpo/lng 
Aightr, nKMNf. 88 ll, NDIIC Dlvlnlon 7, ."Iriillini 7,3, 
lli'IMiri lo III!' Hnrvlin'H 78, l‘'ii|,riiiipy 1IM4. 

AMP>AlNl.a-M 8 

187, Vhr Air hforr CoiirdiHiilr Mrlhml of Arriol f/nnnrry 
Airrrnnrnt, I'J, ll. Pli'fcnlii, NDIIC Mnnilnii 7,8, ^'pll. lA, 

. AMP.AOI!,*.Ma 

IBM, Fighirr l/iinnrry ond ArrrrrmrnI i{f Fighirr f/onnrry, 
Mlnoirr of MrHingi^(’iimmillrr,Joly ll, flMA.Htmnilnni 
Mni'I.Hiin.OKMiir.im, Jnliil Ariny-NHvy-NDIU! Pim 
Coiilrnl Ciiniiiililfi., AM(I*C, Aiir, (I, IIMA, 

. AMPoHII-MII) 

189, Minlifh'olion ofibrMK. lA IlyroaonnlghHMimiimwIum 

III lliinnk'r Wliliiiny), .Inlin H, ilnwifll, July 14 , ||M 4 , 

AMPdK)a,ia-M4 

1411, Aymporlum mi (’onjUlmlM AIrbornr KMronii' Kguip- 
mroi, MIT llmllnliiin ImlnirHliiry, Jniw IA-17, 1944, 

AMP-9III^M6 

141. Forroil Curvr ('hormirrirllrii (tlrniilin), N. U, Mayail, 
UPMnrdill, Miinnl, Wllwm Olimirvnliiry, (InrnvKlB tnn|,|* 
tntlim Ilf WhmIiIiikIiiii, Apr. A, 1944. MP-AtHI.7>M9 
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AHMY Hmmi’H 
AlMr4taii i*rovtii| Oroiui(l, Md. 

143. firing Hhlfwkf fmn m Airfiknt, I, ThmrHintt dun- 
littmiimi, H, l*. Illldliiiticki I’rojKitt IIX 114, Hajxifl 
lltl, HMillallC! Umwoli i^HlHirnlnry, AlNtriliinti I'rfivlMg 
(Irmintli AliordiHni, Md., Auk. 13, tIMN. 

148. Tht EffrH Vaw npim Airrrnfl Oiinjirf Trajfelorm, 
T. I'!. Hturfuf, HniNirl >'(4A, Itnlllttiln tl••m•nrl'll linlMimlury, 
AImu'iIm’ii I'rovliiKdriMiiul, Almrdi*j>ii, Mil., Mtiy 1,11*43. 
I43n. IbUI., )i. 4. 

144, Annlgliral Trniriiurim /nr fgftt H I'rnjrrtilrn, T, l<!. 
I4liiriii<i lli'iMiri 34*1, hnllliilld llt'iM<Hrpli l.«lMintliiry, 
AlH<riltH<ii I'ritvIiiK (IriiMiiil, AlienliNUi, Mil., A|ir. 7, 
11*43, |i. I. 

I4A. iin hirrrt firing TiiMrn fur Airrrttfl iinunrrg, Hlh 
l^arlirnlnr Hr/rrrnrr In I'niihrr ,M) At* Mi Amnnintlinn, 
T. W. Hluriii', ll«|iiirl 3IKI, tiNlltii*lr ll)*m<iiroli l.iilNirii*iir>', 
AlH<rili<i<ii I'hivliiK (Iriiiinil, Alinrili'Kii, Mil., l*i<|i*, 3, 
IIM3, |i. 4. 
l4Ait. /AiW., |i. *1. 
l4Ali. IbM , |i. I*. 

14*1. HhIIiiIw i'nrjllrnnlt nf Mmnll Armt /liitlrl* n/ i'nrrrn! 
i'rtnliirlinn, It. (I, Kiir|iiiv, l|ii|Hirl 47H, Hiillliillii Hi'- 
Minri’li I.MlKiritiiiry, AlH'rili<<*ii I'ruvIiiK (Iriuiiiil, Alii<r< 
lilt'll, Mil., Auk. I, l*H4. 

147. (irrmiin Unmni, 1,1’nim, nml T,l>t-mth Atrrrnfl ,1hiihiiiii'> 
/I'liii, I*. (I. KnriMiv, .Mi<iim:'-iiiuIiuu lli'iNir* 34H, HiiIIInIIi' 
llitu'itri'li l,iilfliritliiry, AlN>ri|it'ii I'ruvIiiK (Iruiiiiil, AInu- 
ilit'ii, Mil., Niiv, III, ilM,!, |i. ,1. 

I4K. TmJiH’biriri in Air i'lmrAinnlrr /nr (Uilihrr AH Al‘ Mi 
I'rnJri'lUr flrril/rnm Airrrn/l, I,. |l. (’, I'iuiiUiikIhiui iiiiiI 
I*'. ,l'iliiii Mi'iiiiirHiiilMiti HviHir* 37*i. Itiillltili' llimtiri'li 
ItilKii'iiiiiry, Alfhlit'ii I'riivlue (Iriiuiul, AlNTclitii, Mil, 
Mnr. N, III44. 

14**. Siniri fniivliunii/iir I'nlihrr All fmngililr Hull 7*44, AIht- 
lilt'll I'ri'Vliiic (ll•^lUllll, AlM'rilit’ii, Mil., Mt'iili'iiilHir 1**44, 

|i. I. 

1A<*. A I'huhintrlrnriinli’ Mrlhtnl /nr Hnmli Hullitin'ii nnil /ur 
Mnimirrmrnli u/ Ihr flighi i‘rr/nrn>»lirr n/ AIrfrn/l, 
Hill, lli’iiiifi tS'ii. 3711, AltTilit'ii I'riivliiK (Ii-ihiiiiI, AUt- 
ilit'ii. Mil., H«<|il, 3*1, IIII3 

CtninI Ifhool for FItilbIt Ounnory, AAV 

lAI. Oil'll .V/irit/ Sighln, A. K. H (Int'ii, llini'iin'li Hulli>*lii till, 
AAK (Viilml Hi'IiihiI Int Hi'Xllilii (liiiiiii'ry, .Inly I, 1**44. 

IA3, Kmrrgrnrg iSighling Unli t /nr (liinnrm iii, ll-ili Hnmlnrt, 

A. K. H. (lilt'll, iliwi'iiri'li |(ulli'*lii 1(17, AAI'' ('I'liiriii 
Hi'liiiiil fur l'’iii»illili' (liiiiiK'ry, .Inly 4, HHI, 

IA3, Jmigmriil n/ Atfiri'l Anglrt, I'!. W, liny, Iliwi'Hroli 
Hiilli'llii 131, AAK Ci'iili'iil Hi'liiiiil fur Klnxltili' (liiiiiM'ry, 
Ni'iil. IMI, 1**44. 

IA4. Iliillrl liitiirmlmi /nr ll-JT iiiiif H-i4 Atn-ru/l, llimi'iiri'li 
HiilliUlii rji'l, lliiiiiiiii*'li I IIvIhIiiii, AAI'' (Viilriil Hnlniiil fur 
|''|ii*lli|ii (liiiiiii'ry, Oi'i. I, 11*44. 

1AA. ilmigmrni n/ Affiii'*' ninf i**ii/i/Hirf Ulliiuliiinii in Ihr Air, 
llpw'nri'li Hullti*ln 134, AAK (Viilrnl Hnliinl fur l''liixlli|ii 
(liiiiiii'ry, Miiy 34, ll*4A. 

IA*I, A Hrir/ iSurvrg n/ Himiilrr Tgfm n/ Airhninr f/nnuighlii, 
Mniiiiiltini Mndiiuiii, Hlinly l(*4, I'Mimr 3H(l, Ki'vlmiil, 
AM(I>(\ Niiv, 34, 11*44, Al»n mvlu'il mill iirliiliiil im 


Hwwnroli Mpmurntidiim 3(1 by AAF Oniilml Wnhonl 
(nr l'’i«*llilB aiiuiniry, .filin' II*, ll*4A. AMP«A09,|.Mi3 

IA7, ('if n/ ('nmfitmaling Sighli InHiiding Iki Pmhim a/ 
Muppnrl firr, I’, W. Keti'hlim, llitHMiroli lliiirntlii I8A, 

AAI'' ('niilml NbIiikiI fur Flnullilo (liinintry, ,fuiie SA, 1345, 

IA3, HnlM IMififriiimi in Ihr B^SII Airrru/I, Hmnnroli Ilulldllii 
l(*43, l(i)M<NrBli IHvitlini, AAF (JaiiI.ritl Nniiiml fur KlnxH 
hie ciuniinry, AiikuxI 134,1, 

lAI*. l)//*fl Onni «« fighirr Airmt/l, V, O, Onive, Hsaimreh 
Hnlli'iln 141, IttuH'nroli DIvImIuii, AAF C'luilriil HoIuhiI 
fur FIbxIIiIii Uiiniinry, l.nmilii, Tbxm, Aiik. 31, IB4A. 

1(10. Thf ('nnlrilniliim n/ fighirr’i Curmiiirr nml Mu»h in « 
•Supimrl (/unnfr'i Or^rtiiim, N, ((uliiirti, ItitN'itrnli Mnmi** 
riiiiilniii 411, AAF C'l'iiirNl HcIuhiI fur FluoMiln rtuuiinry, 

Aiik. 'll, 11*44' 

Opontiont AnalyiMo DWIalim, AAF 

1*11. (inn I'limh, IlnrimnilinUini, timl KnllH fnllrrn, W. I„ 

Aynw, OiM'i'iilliiiiM AiiiilyiilM Ht'i'ilun, FIkImIi Air Kiirif, 

Niiv. 13, 11*44. 

1**3. Sniifuirl firr with Ihr K‘l,1Sighl iiii Ihr H'oi«f f/iiiii, W, l„ 

Aymt mill ,1 W (hlli', (Iimt'iHuiih AiiiiI,vhIii Miii<IIuii, 

KIkI'*!' Air Flint', Di'k. 37, 11*44. 

Illit. Ani>iinfl firr Agulnil Jrl Airrrn/I, J W, Odl**, (l|ii'rii* 
li"i"i Aimlytl'' Hi'i'iluii, KIkIiIIi Air Funt', Aj^ir, 'il, III4A. 

1**4 fighIrr Allnrki nnlh OJfirl linni, W. I,. Aynm, ,1, H. 

Jlllt'iii, mill .1. W O'lli', ()|H'riilluiiii AinilytlH fA'niliin, 
llfiiiliiimrli'rt, Flplnli Air Furi'i', lltui. 3*1, 1*144. 

IIIA. Annlgili ijf Nni'iiii/ fighirr A>'!trilg ni Urhilril In Iniiiri 
Oli'f linmngr Sn/frrnl Hg Ur.wg linmhrri n» lilt Miiliimi 
ilnrliig Jiiig, Aiigiiil unil Mriilrmhrr II 14 A, Oimmiluiuil 
lli'w'iiri'li Hi'i'iliin, I'dKlilli ItuiiilH'r (.’iniiiniiiiil, Niiv. H, 
lIM.'t. 

IIUI. A Mnnuiil n/ flrtihlr (hinnrrg /ur Airrra/I, ()|N'riilliniii 
Aiiiily"l» Mui’lluii, .N'liiili H'ltulMir ('uminmiil (I'HAAF), 

Ciilri', I'lKyi'*, OpiultT 11*4,1. 

!*I7. Ilrinnl tin Ihiign >•/ //.lirMf, if fif,ng ,Sighl, wilh 

Inilrnrlinni /nr Inilallnlmn niiif (Inrmnniilng, Fnr 
I'liitli'rii Air Furitt ()|H'rn*liii!ii Aiinlytlii lli'|Hirl 111, 
lli'i'. III, im4. 

HIM. flrtihlr Unnnrrg Ai'i'iirili'y niiif ll/ilimnm llii/irriion 
fi/lrrnlh Air fnrrr, (' I', Wi'llt, OiN'mliuim Aintlyiilii 
,'*i'i'*luii, Flfiit'iilli Air Funti, Mnr. 13, ll*4A, 

I*)**, A Ughlirrighl /finftir I'limfinlrr ('nmhinniinn /nr Ihr H-tn 
Ul‘f Sgiirm, A F, H. (Int'ii, (*|iiirnl!iiiiH Aimlytlii Him* 

Hun, 'I'ni'ulli'lli Air Funt' lli<mli|imr*i'ni, Onl, 33, 11144, 

AAF Frovlng Orour.A Cemnuind, Xglln Field, Fl« 

171*. Yrrlirnl Ik/lrrllnn Annlgili; flrtihlr (Innnrry, I'i, W, 

I'nxKuii, AAF I’riivluK (Inuiiiil ((iiiiniinuil, FkIIu Fluid, 

Flu., Fi'li. 4, 11*44, |i. 4. 

171. (IrnphimI f'lirrnfimi Trrhniqnrii /nr Aiimnlh anil Klrm- 
linn, I'J, W. I'hnuiiii mid .liiliii Itiwln, Aimiwhih<Ii* Miuiiii 
II (H.T, 3-44-33), AAF I'ruvIiiK llruiiiiil Oumiumul, 

I'!kII** FInlil, Fin.) Mny 31*, 11*44. ^ 

173. I'nlrnlnliun n/ Dr/lriiinni'Hnmln'r in Amlmilnl flighi, ! 
I'l, W. I’nxnuii, Aiwnnnim'iil Miumi II, (RT, 9*44»33), 

AAF I'nivlUK Uruiiiiil (Juiiiiumid, l•!Kll*l Flflil, Fln„iluly 
HI, IIM4, 

178, Allnrki Mmir hg n fighirr wilh Ohliqur (lunii fnriuil I 
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€umr, Fi»»l OW<f«« Ounntrj^, l‘i. W. VMsmt) A.W 
Provliti Grmiiul OiiniinHiidi Mitlln KInlili FIh<i Mur, tl| 
l»44. 

OtkEHr Amy Iowmi 

174, Hupnrts fi'om Vaphiml Ptrmnml uml MnleritU Hmwh, 
MtllUry Imfllllnstiiwi UlvlHltui, ll, M, Witr 
l(y Giimliliiiirf i’t'm«iiin*l tif H. tu»»l Itrlllitli Hitrvtww far 
Hm* Mf Aillfld Kiimut, Mnr. 91) 104/1. 

17/1. OAF hlmn mi % “C’mufmni/ Frmil" AMark, AAK In- 
l^iiiitinary 4/l>'J. 

17(1. Jnp Fiphifr Twlii'n wilh Inrlmt^l 0»m, I 

AAK lii(it|Uiii«iMf)a HiiittiiiHry 45-3i .Inn. Wli 104/1. 

177. Finnl Hrfmrt m Tfni iif HmiliinOmi Antal Oann niiil 
Oun Sitihhi, H*'rl(il 3*44-33| A At*' Mniird l■'^♦3?0, 

.tail. 31), I(I4A. 

I7H. A/fiiiPiiaffn mat Fi^bttiiif f'aa/ra/, ,t, .1, Drinaiill, 

lli<aili|imriari< Hi>aoial Air IlIvlMlaa, I'IIkIiIIi Air l''iirr«>, 
Aiirll l()4A. 

17(1, OiiMiirr'ii /ii/i<niiiillini Filr. Flffilik lliiiiimu, Air li'nrin 
MmiiiiiiI 30, May 11)44. 


A',411' HKrollTS 

IHO, Mnlhnmilifiil Aimlyiit a] Ihiltiuiry ainl hmalnl /*i<r»iii/ 
f'awi, ('iiriiilaliaal, lliitiia, (llitiiiiia, (linli', I’rnjia'l 
!{M-0, M|M'i'lal Di'vU'i'a DlvUliai, Hu Aar, Navy Ih'imr)- 
lliiuil, H<'|rl. lA, 1044, |i. IIIA. 

|H|. Kfiirnmrulal IhlfrniinalhiH a/ Ihi' t'alh a/ a Ftyhli r Flanf 
III Allm'kiuy a Hnwlifr, /’Aiur H, t’!. W. i'lmdua, I'ualriM'). 
,\'IOOH*3llA3, l(l<|Hirl In H|N'I>IiiI lluvIlV’ii lllviNliai, 
HiiAar, .Siiyy l>i<|iiirliiauil, 'I’lin .liiiu lltiiuly OfRaulsa- 
(liiii, lac., IliUriill, Mil'll., May 33, 11)44, Haiv 7. 

IH'3. Niiln far Urjmhrr TmUmt iiii lk}ru»lvr (’nnihal Mil- 
araivni, I'l, V, llarilwiiy, l''rH> (tuiiaary l4lNialnriil«iilliiii 
( aiiiiiiKli'i', Naval Air l)|H<rall<Minl TraliiliiK CiiiiiiaaMil, 
.lai’kiiuiiyllli', I''Im., .Viiv. 3!1, 1014. 

IH,1 t'miiim Firlan, i''n'i' (luuiau'y MlamlardliiaHiMi Cniii* 
iiillliH', .'I'ayy l>i<|iarliai<iil, .luiii' Kill. 

1)14, Air f/aaiuT//, The Fni' lluii, llilAi'r, Navy lli'iHirliiH'lil, 
May 1013. 

I HA, OiiHultlkl Mark Sl-Jii: Itrrammriiilalimi /ar (’alihralimi iif 
t'milral ('Imillii fur Fiyhlrr iSi'i/hl, II, I), I'lMly, 11*44' 
AAA, Kiikaa-llariilil l.alNiraliiry, Hi'4il-3A, l.iiliaa- 
lliiriilil ('iM‘|Hiralliiii, .Nuy, IH, 1044. 

IHO. Oauiaukl Mark IS Final Hrminnirnilalinnii /nr ('mii/iMih 
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Mllll-C, \iivi.inl((.| 1(14,1, AMl’-70H,ll M'2 

AMP mudy Ml A A Plfe Control 

4, A Hihlinuiniihii ,f A A ArlillriH, HikiIkI C. Ij.ivIx, 
IlMMurdoo", AMI* MciiMiriKidiKM HAaM, AM(I 4 ', 
Ki'lHmnlH.r mil. AMI'.70|.Ml ,, 

A, Miiii/ilrmniliu,/ llihliniimiilii, ,f AA Arlillriu, Hniili.l <*, 


H'ivIh, d|',Mar-l007, AMI' Mi.iniinKidOKi '2AHM, 
AMd-C, .Ikiii IIMA AMI'.70|.M'2 

. Thr Arnirmii ninl h'Jfirliviiiinii if Aniiniirrifi AVer, 
DikiIH r, l,nvl*, II|.:M(.|.I007, AMI' Mi.iiKdiKiiliiin 
2A IM, AMd-C, l)|.|(H».r IIMA, AMI'-700-,VI2 

AMP Hoiily Ml Airplane Conrie Data 

fh, .Unlliriimliml Thnnn if Ihr n„nl MintiUnrr Kniinr, 

Iv ,1, ..I DmkIi.I IHimIm, IlKIIH 10(11, 

di:M-n nMl7, AMI' llciriiK -20 III, AMtl-f, .lidv I, 

^ AMI'-7(i:i,il'.M2 

AMP MUidy lit Htirno Movlti of Trnciri 
Tmirr 'iirn Iiimiihii, Diinli'l (', Id'wlr, OHIIH II2I'2, 
d|':M-r-nH(7, AMI' ll(.|(iiil 4A IH AMd-C, .limonrv 
"*'♦ AMI'-HHI.A-MK 

AMP Atudy Hi Study ol Puaa Daad>Tlma Corrac- 
tluna In AA Director 

Tbr hrilirli,,,, ,f A',,*,, .Srlliiiih I'', .1, Mlimiy iMid Al'IllIK' 
Kurd, DHItl) 4(»A7, dl'IMri-IHOT, AMI' ll.-|i(nl KA IIt, 
AMII-C. AiNinX mil, AMI'.7II4.MII 

On Ihhl,, |i, 17, 

Thr Smiinlhinu h'Jfn l if 11 A’ld/nir-n/i Miiinr, Arllnir Kurd, 
(»l';M*r-l007, AMI' Mi.KiKriiinlnin MA.IM, AMd-C, 
miA, AMl'.7lM.Mia 

AMP Study Ml Curvad 

Kjflr,i,iiilnli,i„ hit I,mm S^iiiurn miih AiijiHmIlnn In A A 
Afrr CrtiiOdf, Hiiiili.l c, |,„\v|«, l»|ilM.Hr.mo7, AMI* 


(’ONI'IIjKNTIAL 



m 




Miumiminliim (KI.IM, AM(l-{?, KMfl, 

AMP-7«3.rt-M7 

la, On Ihn KjIMm'y nf Ihf rnmil f'Uyhl Okfrine, DiiiilftI 
Irftwlni ()ICM»r«ll((l7i AMI' MiitiiiimiMliiiii IH),aMt 
AMtM', III4IS, AMI'>7IK(,a>Mlll 

i8». /W(/., |i|i. itkaa, 

laii IMii., ti|i. I!l-M, 

I an, lhtd<, p, tin. 

I ail. |i|i, 4I*4H, 
lan. Ihlii,, |i|i, 'Ml, 4A. 

AMP Study till Analyuli of Curv«d>PII«ht Data 

IS. Annly»ii tij ('rrUitn iMIn/rnui Ihf HrII Trlpphiinf hahnrn- 
Intim nil ('nnwil ffliyhl A A l)inrlnr», Knniintli .I, Ariioltl, 
AMI' Mniiiiiiiiiifltiiii Ifll.lM. Hlt<l-<!, 
Miifnh IIHfl, AMI'-yiKt.a-MI t 

Qtliar AMP Paperi 

I4, .4i( Kfiiniilinu nf ll'i'»'»i'('')( Thinry nf Omhilinn, Niii'iiiiiii 
linvInNiiii, (Will) fiiiaN, OlOM-r-loKl, AMI' N(ili« Jo. 
AM((>II, .liinn DMA. AMI'.IA-.M'Jl 

lA. 7 An f^nnilnnnliini a iUinilniu unit it Syith'innhi' A'rian, 
Ai'lliin Hiinl, (I|>:M»i.|IN) 7, A.MI’ .MniiiiiiNiiiiiiiM liil 4.M, 
AM<l-(', Si'|i(ciii!M>r IlHA AMI'-AII'J I II.Mll 

lAii /All/., |i|i. 7>lll. 

lo. Urniilln nf it Kimniiiiiliihnn nf Sinhl Kniihinhim Tint thiln, 
Wiilliiri' (llvi'lin, OI‘!M>il>l!(7lli AMI' Mi‘Iiiiii‘iiiiiIiimi 
KMt.lM, ,4M(i-N, Hi'|ili>iiilit'r liilA, |i hi. 

A.MI'-AilJ lll-.MIO 

I7. Ophninin /im/ii'/niiiii/«/ iVnur Tnii'flu nf ii H-.'li, Alihiir 
Miiril mill H. |„ HiviiIm, (IIO.Mki.IIHIT, AMI’ Mmiim- 
milillilil IHN I.M, AMlI-C, (li'liilmi' HKA 

A.MI'Aili ai.MIA 

In ('nint'in h'l'nlnnlinn nf llnintnr (Inn Siylihi, .A, .MUmi, 
(Will) Alll, OKMnr-lMTII, AMI' lln|ini| I4'J III, 
AMfl-\, iliilv |0|A AMI'-Alia I l-Mit 

INii, /All/ , |i|i. Aa-AM. 

Ill ,| Mnnnnl fnr lln I m nf linnmniiiiChniln, \ \ Mlmi'l, 

()l',M«<i*i:i/i), AMI' Null' a;i, amii n, (aiuIh.i ioia. 

.\MI'AIX< I .Mil 

30, sinjiii' II A'. ,|/i(r/i It'll .Sliiilii nf till A/,1 Ihiffinr, .Aflliiir 


Kuril, ()WMm-l(Ml7, AMI' KUnl.v Al, AM(I-(J, Ont, «, 
MM!I. AMI'.7()H.3-M(I 

ai. flif Ammimil nf Gnn-Omiwm frinln, Hdllin I'', Hnimnii 
«ihI Arlliiic Kill'll (ApiKtiHllN I, ■'ViiliiniiilillKy Ilf Alromfi. 
Ill Miinliliiii (lull |i’lri«," liy Mlliiui FHniliimsi), Of'iMiiP* 
11107 Mini (IMMiU'^IIN, AMI' ItniHii't |(((l.llt, AMd-l* 
mill HIKM!, Mur, 'JK, l|)4A, AMI'.A(KI,I4-M(I 

aiii, //m/., |i|i, 17-33. 

33. f/yro Mrimnmnrnl nf Kulnliinm, 1*. A. Kiiillli, OMMur- 
1007, AMI' Htiiily lim, ItnvlKnil, AMCI-Jl l'tt|mr 4IIA, 
,liiiiii7, KMA. AMI’-fi03.l4'J.Ma 

ail. /.Ill'll/ Sinhilmllmi nf I'/mi'iliiinlfii, I’, A. '(mlili, OMMiir- 
l(H)7, AMI' Hliiily Kill, AMfl-f I'nimr 417, May III, 
It'lft. AMI'-AIlK.l'-MII 

31, ItnII, l‘iiih, 1,11/1 f'iii'm'/i'im A// Tnhiix, li, |„ Kuitlii, 
OKMhi'.11107, A.MI' Mlii.ly Kill, AM(l-d l'rt|M'r 4iia, 
.liliin 4, KMA, AMI'-AOa.Ua-Ml 

‘JA, Kfinnik ini n (Jhirntinn iii /'r(i/aiAi7//y, (ll•lll'Kll W, Mnnlii'y, 
l)KMMr.|(H)7, AMI' Hliiily 113), AM(I-C! |'u|H.r 4HA, 
Alia, ail, Kl4,A. AMI'*A0a,l4l-MH 

ail, I'nimilnlihi nf ,Sc,'i„/ Cnrirlnh'in /iicrr/uiM,/ /An I'nihnliilll!/ 
nf 'll lf' 11,1 //,„■ //iV, Knlllli !•' Ki'iiiikII, ()|';Mh|'.( 1IN, Mm 
imii .'lO.A, ,N||(l-t ', .N'liv, UA, Kil l AMI'-A(I3,H I-M3 
37. Uilnlii'i' '/Vic,/,/ hfnhnn nnil Kjtirlnn- /‘Ui;,n,Kiitllli 
I'’, Ki'Hiiiiii, OK.Mm'-diN, Knimrl HKH, HIKI-C, .Imi N, 

AMI'*A(«,|.||.MA 

•JH Miilmilii nf SniHnii I'nilhiiinin hy .4.1 lllipihns, Kii|iiii!l!i 
.1 Ai'imlil mill A II. Kimki'r, fliaUr-IIIN, AMI' Mliiily 
lAI, HIKW l',i|H i' A'J7, .liily A, KMA. AMI'-70;i,'J.MrA 
‘Jll. A H'miiiiii/,i/,iiii/,V/,i/,li/„',i/A’/Ai'ii'm'//, .liiliii W, I'nkny, 
(ll.Mur l.'lilA, Mi'iiiiimiiiliiiii 17, AMfl l', I'Vli, 'JN, IOIA, 

AMi'-ai-Ma 

,'l(l Milhiult fnr I'nm/nilinil Snnni'il/ I'rnMiihlirn, ||. ,|. 
IliviMilii-iK mill IV. Kii|i|iiii, lli'imil NIM,.lul.v IlHA. 
aoii //,„/., |i, A. 

III. 77in I'rnlMilnlilii if SnrinvnI nf n Tniml nn Any (’inrtii<, 
H7„„ /Ac .l/iii,i /'i„„/« nf Imimi l nml lln- fnini //m/,'i/ii,- 
Inni if lln- Kniim llni- In Tinrkinn ,4cc h'nnn-n, II. K. 
Miiiiii, lll•tll>ll .N K.a, .Inly IIXA, 
aa, li'nnin in Aiili~Aiiriifl A'i,r./',»i/,„/ ll’Ac, (/„ Tili-fli'l m 
.Mnnrniniinii, lli'|iiii'l .Ml-il, ,Ni,vii|iilii<r IlHA. 


II 


AMI' UHI'lllirs, , 1 /AM/////I A//.I, l .v// MlTk'S 

I. I'l-nlmlnlilii nf llilliini „ 'In-in Kniiini- .lii/i/iiiic iri/A 
Ih-ml-nn AA A'uv, i; I'luilKim, DKKI) IIWA, llliMm-OIN, 
Niivy I'riiji'i'l N(l-iai, A,Mi' Mi|<iii( II, III, KIIU-C, 
I'Vlinmry MH.'I. AMI'-AOI I'J-M I 

a, lin-imm-il //i'»A u, lij-h-nilinn n Hninlnnu linn (nml Snii- 
lilrnn-nlln A MI' Kriinrl il.l 11), W \ WiiHl*, OHM I > lllllll, 
AMI' Ili'iHii'l il.llt, mill OHMIl IAN7, AMI' lli'iiml 
nail, KIKI-d, .Imi. 'Jll, IIHK. A.MI' TOA.I-MI 

a. I'l-nlinliililii Ihnl n Itn-h-l A'iiti/ fi-nin AKhni ii'ill 

Ikuhnii a 'I'nn'n-h'niiint Hnniln-i- Jih.s.s, i,« n Vnin-lhin 
if I'ninl nf HiiihI, Mill,H i l''riiiiltiimi, ()N|||) 41 All, 
lll'!Mm'.(llN, AMI' llnimil ai 111, KIKt-C, .hilv 1011 

AAII'-IIOA-Ma 

4. (jiilimnin Uni-nl iSm-fiim fnr .jU/ Airlmrni lim-ki-l t^mil 
fmn Auhrn III 'I'wiii-h'niiini- llinnhi-i-, Jn-^ns, Mlllnii 


l•'l'^|'||^,lml,(»1MI» lliiil,(i|,;M"i'-(IIH, AMI' Mi'imi'l Ji.ail, 
HIKI-C, .Inly Kill AMI'-itoA-Ml 

A, h'lfri-liin-in-ini if 11 -j" A iihni-ni- Ihn-kil inillt 'I'nt k'liti- ii'In-n 
f'ln-il nl 'I'nnii-Kiiiiiiw llninln-i finin AhIi-i ii, Mlllini l''i'li'i|- 
iiimi, (Will) IIHIli, IH'lMm-ltlN, AMI' Hc|iiiil 311(11, 
KIKI-C, .Inly 11)11. AMI'-ltllA-MK 

(I. I'inniiiii-nin'i Kjfi-i-liivin-mi if ft' ,%i-i\innl, iii-inin. //.W ,i,i,/ 
Pii inin. II,K, 4(/mil*/ IHri-i-lIji 4/i/inim'Ai,i(/ Ain-rifl, 
Mllliiii l''l'l<■,hlmll, (Will) I71H1, ()MM*i'-illN, AA.ll' lln- 
|i,ii'l 37 III, HIKI-C, AiikuH MHK. AMI'-7()A,|.Ml) 
7, (’inninii-nlm- l^ffii-lm-in-nii if fi" HAr,(/„ic/ nml ft" II M. 
Atininul Oiri-illy Atiiininrliinu Aim-ifl, Miliiiii l<'i'liiiiiiuin, 
(Will) aiHIH, ll|,!M*MliN, AMI' MniHH'l 37,311, HIKM', 
IAh-, an, MHII, AMI'-7l)A,|.Mil 

H. f'hnrlH fnr Kuliinnl/uit t^fin-i'li-il Nninlirr 'f ////* nn n 
Ihrrvily A iiin-nm-lilnii Alri-i-ifl in///, 7,7-,m„,, hli.inm., 


(’ONKIDK-NTIAI, 




I 
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ilhmm,, am! 4U-mm, <4.1 (inim, Mihiin l''l•lwlMl«ll, immI 
II, ,1. WIglof, OHIU) nm, (IKMnNIIH, AMI' lii>|«irt 
WI.IH, A|>fll IMI, AMr-7Hl>-MI 

0. The Hflnlive »/ CnlHun' Mo, ('itlih’r .itit, iiwl 

SfiHmn. (inii» n» Armamriil fur Miilliiih AnH-Ainrn/l 
MarhiHn (hiii Tiirrelt, Miliim I'rlpiliimii, OHIII) filiHH, 
OKMdMlIS, AMI* lif'iMirl Nd.llt (UttvlMtil), WUI-O 
tiinl llitlHutli' l^iltornlDi'.v, •Iniikmi'v JW4/1, 

AMI'-7Mfl,|.M7 

10, Knllmnlrn <if thr ViilmilMlIlu of Ikr H>iH In finlilrr A(r- 
rnifl, MlUim Kili'ilniiin, OI'lMnr'4HN, AMI* Mi'iMiirniH 
(liMH IfW.lM, MIUU!, I''(«lii'i(my IlHft, AM 

11. Thr I'rMmhillln nf Dnmniir from lirnry k’hk, M, M, I)iiv, 

IWItl) nil48, (iKMm'.KHMI, AMI* IKft lK. 

AMII-H, Hi'pl, I, Hi4A, AMt'-flOI, IK.MH 

13, Ihmurr Arm Armtml,'iUimhr>l tlnmlui, Mllliiii l''rlr((i«(ni, 
'•KMhNIIN, amp Mi'iiiiimiiiliini UM.IM, 

Amkiwi HHA. AMI'-/1iM,4UMIO 

III. V'/ir l*riiiiiih(lilii Ilf Ihiiinnir hi Aiirriifl Thriiimh Aiili- 
Airirnfl k'ln. {Vhr Ihiiriulriivr nf Kffriihi limn im tShi'll 
yriliiiiiriilitliiiii ('hiirinhiiiilim.), II, II < ii'tMOiMilj 
imh'il fur iiiililli'iilliiii liy II II, ChIviii, (IHIIK AINii, 
,\MP N.mi' III, ,\MP, Miiv llil.V AMI' AOl 43 Mil 

niiirisii nKfoKTs 

14 h'rihiiiiriihtliiiii iiml llir I'hiiiiirn nf Ihiiiiiiiir hi Airi'rnfl 
/mill .1,1 ShiHii, I'i, H PiMiriiiiii, OMlil) NV.|li|-|A, lll•|l,lrl 


H, Kxluriml Hnllliilla l>i|)iu’liiifliit, Onliiminfl lliiiuil, 
(liwl IVIlHlii, A|iill 11140, AMP.A(M,43-MI 

I A, Thr Chmwm nf ihmmyr In AIrmifl from A A hlhrll», ,4 
(kheralimlim nf Trrviitm nf iSnliiliim, 11, L, 

Wi.|«l(, (IHHI) W*IIM.|ll, ll<i|Hii'l 33, l■:xl(lrllfll HiiIIIhiIi* 
l)(i|mriiiu'iil, Orilimiitw llimi'il, (iitnii Il)'li.iilii, Aiig. H, 
HMI. AMl'.A04.43.M8 

nriimi' <mi) nm'iiim 

HI. The TriMrilily nf Dimayr In Aiirntfl Thriinyh A nth 
AIrrrnfl h'rr, A ('nuiimrinuii nf fnim uihrn If ml Aynlnnl 
llhlli hrvrl Himlnrn Allni’ki'na n Cnureitlralril TnrgrI, 
(liiwil llli'kliiiff, Wiiril P, iliinlilMiiii, I), H. liigllN, 
M, Miiiw, .liiliii I'liii N'fiiiniiiiii, iiiid Wnri'iiii Wimvcr, 

I iHlin 7!W, .Inly III, 11143, AMP-704.M I 

17, Ktiirrinirnln ini Ihr TiilnrriMliiy nf MHUney Airrrnfl In 
Ilhlli-Kitlilnnirr Stull friiymriilii, Ki’iinrl AM nf Sirlimi T, 

IIHII11, t^iiiiiniilH’i' lil t I. 

AHMV Hm'IIItTS 

IH, TInk Aiinlumn, TmI'IiiiImiiI MiiihiiiI ■I•3II(I, Will' l)l•|llll■l• 
iinnii, Miiy I, Hill 

III k'niniiilnH fnr Ihi Kjfiil nf ,4.1 AVi'r Afininiil nii Kn-niy 
Aii'lilihir, M, Minin' iiinj W, II 'riiiiimiii, l||•|lll|'l !1N, 
'ri'i'liiilfiil lllvlxlini HiiIIIkIii' Hi'inliiii, Ollii'i' uf ilin Clilnr 
lit Dl'tlliiilii'n, .Inly III! I. 





1*^111’ IV 
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I Thriiry nf l/niiiin niiil Hi'iinniiiir llilniiini, .liiliii viili 
Ni'ilhnilili mill (ll•km' Miiigi'ii«li'iii, Pflfii'i ii n l iii, 
vi'lnllv Pll'l■l•, Hil l 

3. /.ryiiiiii iS'iii' In Thiiini Mnlhi'innlniiii ih In l.nlh innii In 
I'll', V, Vnlli'iiii, MiiiiiIiIi'i ViiIiiik, Pmli., Hi.'ll, 

3, Klriiiihlii nf Thuminl llniliiiiii, \ ,1 l.iiikti, Wllllmiiii iiinl 
Wllkliin, HiiPliiiiiii', Mil , Hi'3A 

4. I'A iJIiiiliniiii Hrin'iiiiii Iihil ili In 'I'hrnnr Mnllii iiiiitninr 
ilr III I,Hill' iiniir In I ir, II I' IIiiihii, | |,t| iiimm ,,| ( li,, 

Pml«, HiilA. 

A. / III’ ll/ilitniiin ,1 iiliiiimilinn fm Ihr Itnir Ihiim nf n tlnmhrr 
I miiilly Alhirki'il hy n Siiinh Kiniiiir k'nihln, .1, Wultn- 
wiu, I i|';m»i-|(iimi, .amp .Mi'iiiiiniiiiliiin 3,ilM, Hl|(i-r, 
N"V II, HIP.', AMP.Aiil l-MI 

II, Inniil-lliiiiiti W'inlliri h'lniiinliiiy fin Milihliy I'lniiiinm 
(PiiilK I mill III, ,A,MP lliiiiiiil I,IM, Hid) P, (>,(i,li|.| 
Hil;i. 

Oil. /All/,, Piii'l II, |i, ’P Hill, 

7. .1 iVii/i' nil I'lihlili Aniiri'hi nf llii .Millniiliiliiyy ,i/l);«,,|. 
Iliiinll llrmiliill (l':iil'liiiiiiiii A In Nnviil Allill'liilI, P, M, H, 
llliii'ki'll, IIHHK III'/, .\ii, l.iigii H-74lH,\, Imiiilnii Hk' 
liMi'l 3177, Miiy HHil, 

H. '',\iii<iiifl In Wiirfiii'iii 'I'lii' liiinii nf iliii I'ltiii'ili .Aiiii, 
Piijim' V 'I'll!' Pi'!iiii||ilii Ilf I'iiiii'mili’iiiliiii," |<‘riii|iir|itk 
Wllllmii l,iiii!4iiiinii|, Kiifiliiirriiiy, Vnl, UN, Oii| 3, IIII4, 
|i|i. I33,3;!, 


II. A Uiiniilihilii‘r Ariiirt nf I'lniilinl, I). Kiiii|niimi, I iNItl) 
Ih7I.«I|.;M»|.|iio7, A.MP Null'II, AMlI-l'. Aiigii>il III PI. 

AMP-IMlll-.M'3 

III, till- .Mnlliiinillhiil 'I'liinif/ nf ,tir I'nmliiil, I,, II, I', 
rniiiilii«liiiiii,IMIIIl II .A-IIII3, ll|■l•lll Hiliiilii I l■'l'lllnll^v 
l'"Ol AMP-.AIII I ,M3 

II .III Aiiiiliiniii Ilf Ihr Tiifiiiiiininv nf ii k'l.riil-lliiii Tiylilir, 
.luiiri/ ii'iM lliiim Ilf llijfrirhl I'lililiiiii, in Sinnli //iiillr- 
Ihfinni I'liinliiil ii'ilh II Tiriii-h'iiyiiir lliiiiilnr, l„ II I', 
(‘iiMiiliiKlimii, I', II Ciirnriiiil, W iHiilm', mill ,1. Kiuk, 
IlHIIIi W.A'ilN'i,'III, \WA Pii|Mii' I, All' Wiirliiii’ lAiiiilynU 
Hnniiiiii, (|„I||| liiiiniii, |i'i'liiiimy HHII. AMP.All|,|-MI 
13 llnllini Ilf Viiiiiiiimhiliii /’ii/inn, Mllliiii I'Vli'illimli, 
IIHIIII lilAO, IHOM.I^IIN, AMP lli<|iiiit 3,IH, 
HIUM', All* 33, 11113 AMP.Allt,|.Mll 

HI. Thr Mnlhriiiiilinil Tliiviy nf ,|l)' I'nnilml, IIHHII 1031, 
(||':Mmi.iiin, amp Hi'Iiiii'I 3311, HIHI I', Ang 311, I|il3, 

AMP-Allt I-M4 

II. I'inn imi III /nr Kjfirliiuimii uf MU'' iiinl Ahiiiiii. Tiylihr 
Arinniiii-nl Aiininrl A Tiniii tUnnliir lliinihir fmin An/inii, 
IIHHII 117111, iiPM^HIIH, AMP Ki-|iiiil 3,Alt, HHlI.n, 
M"V Hill AMP-AIII,4-MN 

lA, Ihi Ihr Iliiliiiiiiiii Aininiiiitlliiii SUfhill' fur ii hUylllrr Ah 
hii'kliiii II MiillhKniiiiinl IliiinlH’i', , 1 , Wiilfimllii, IIHMki'- 
IIIN, AMP Mi'iimi'iiinliiiii 311M, HHU.I', Dnn, 30, 
'''13, AMP.|HI.'I3-MI 


CONl-’lDIONTIMi 










KINI.ICNHUI'IU 




1(1, Oiillmum InlmtMim Aimiiw >’<»! Hhpu’iiliiti Krm’», 
.1, Wiilfimllni (IKMnmIIN, AMI' MifMinmiiilKiii H.lilM, 
Mtia-C, ,Ih!i, III, IlHil. AMI'-ftlH,l<M(i 

17. Thf Oiilimum iiili'tivInHiin Hrht'mt (Imi itinl Aiuiinn 
Urnim ti'hrn SmvitI Sh tln (ice AV>«t( A'iw« Hnrh f'lmiliiiii 
ri/ .l»'»(ii AMI* M/>iiiiil'niMlii(n HIUM', .liiiiti I!M;!, 

IN, h'mluiitliui nf nm/ Kjh'lmtm* iiif Air (iiirniliuiiii 

ill I'nrifii' Omtii licii Itiniuoh J/i Frhnsmu t'l.ifl, IIcimh I 
tl, AAI'' I'lvfilmilliin llitHi'tl, I’di’Kln Oiti'iiM Ai'i'ii, Ajn'll 
lIMft. 

tl), (Alimnciy mill IIiiiiiIiIiin 'riinlli'H nf H-illl I'Iiiimih], I'mJrrI 
Af'AI^, hiiUrliii* rimiiilli'il liy Mi'i'illl M, l’'liiiiil, 
OhlMur-imiA, Hmvlmi I'riijiH'l AC-M, ^'(•l(, AMlI-l', 
iliily I1H1 l■ViM■nlll■>''Ttl•j/1 ,\MI'AOt,l Ml I 

lill, Tinlr Iti'lilli il III till hi/riin iiikI 1'iiiilrnl ('«•' n/ Ihr H-iH, 
H. I*: iiiii>'i>i, i)KM«ii-i;iiKi, ,si.ivii‘i. I'liiji'ci 
Ili'|iiiil I NM W 'I'llM, I iiIvt'iBlIy Ilf N'i'W Minli'n, 
Niiv, Ift, lull, AMI’ Atll,1l-M!l 

'Jl, lliiiiiinl Tinln i\f Ihr H-tU I'riilnil h'm I'ml ml Suflnii, 
W I), ('i'in',li'i', (l|'!M«i‘ IHIHI, Hiu'vli'i' I'hiji'i'l AC'Ua, 
Hi |Hiii rSM \V ’rHi1, I iilvi' 1 'i.ltv Ilf Ni'W Mi'nIi'ii, 

,ii,ii (.V iiii,A, ami'-.mi:i,v.m;i 

Ua, Kj'ih ruin Ill'll lllmimilhiiir im ii h'li/hli i'» Ahilili/ In Uiliii- 
linn II I'iiiiiiiiilriil ,liiii hill'll,\i ,Uliii‘kii ’III Ihiili t'lfii iil 
liiiiiiliti‘ 11 , II I lliil*i'ri I ll'!M«r-lillHI, Hi'i vli'i' I’lnji'iM 
AC'll'J, lli'iml'l I SM \V 'run, I 'iiiviir»ji,v nl Sr» 

.. IVIi, 11, l!ili*i, AMI'..'i(H.IM|N 

ail. H,riiifliliriililllii-hililllliliiil h'lfihlrr ,\lliirl, I'imimiii 
.I|/III||») I| H~ "I, r /mi'll III, (l| ,M»i -lllH(l, Si'i vll'l' I'dij 

i«i'l A('-na, llii|iiiil 1 VM \V-!lil, I iiivi'i'»lly Ilf Ni'H 
Mi'IIim, A|ii il, nil,A \MI' ,’im II Ms 

ai .1/1 .l/‘fi'-.l Tml irilli M irk /.S'( A /,1 1 .Sli/li) III H It III- 
rrii/l Sir ,j / ■ j.l.llll'ri, |l II Hiiiii|(ti'iif>i<, ( II !.Mi.r-KIIHI, 
Si'ivli‘11 I'riijcci Al' li'J, lli'iiiiri I NM \\-!ll, I iiIvitnIIv 
Ilf Ni'w Mi'ili'ii, \|ii', ail, llil.A AMI’,Alia laMIN 

a5, <1 Mrlhiiil Ilf ,1 iiilli/liiii/ .liiKl' linn ('ninriii h'lliii Himnl 
nil I'rriif /iiuhllil/ii/i ii in i /'iiliilii, (I, T l’l'l»ill', I )| !M>i|- 
IHIHI, Si'ivii'i' I’liiJi'Cl M '-Ua, lli'liiill I NM 1A'-Ha, I III- 
vi'i»llv Ilf N'i'W Mrsli'ii, \|ii II, lli|,'i AMI' filia i l M7 
an I'iliiiliiH nf /li/i nnii'r h'ln I'nii'ii iif f'm miiliiiii nf I iriiliiiir*, 
t'iii’ll Hiiiinl ii/i ('inilrilrl IlU.Mm-1 IXI, Si'iviri' I’luli'i'l 
A( -lia, Miiiiiil \Vll“ii|i I ll/Ni'i vi/liii V III llii' I'liiiii.Hli' 
lll>i|||‘,llliili Ilf VVhhIiIiii/Iiiii, \iik ill, IIII.A 

SMI' ,'ill| ai-MI I 

a7, Uniinil Ihmniiliiin nf Ihr .I/iIIiim/ nf ,'ilnilll nf Ihfiiimvi 
h'lir I'liii’if Ilf h'ni ni'lliniir nf tl III I ii /i/iMi/'« llriiiill'ini n I 
mil III Miiiiiil iri/miii lllnn ivnlni I/, t'limlilrinl, I'lllifniiiin, 

11| ;M"i|' IKNI I Hi'i viri' I’luji'i'l A(' na,'ri'i'liiili'iil II/'IIIUI 
II, Mniinl \VII«iiii l.iiliiiiiiiiii'y, I li'l, 17, IIHI. 

AMI’-filll ai .Mil 

aN, Thr iMilhiulM Ilf •Slinlii nf il I'ii/iiil'linii i(f Khriii I iifi/iiiiiMi 
(I’l'i'lllMllinry Ili'iml'l), (ll'.MHi-lilNi,'ri'i'lmli'nl lli'iiml 7, 
Mminl WIIkiiii l.iilinruiiirs’, I’iih/,i|i’|ih, ('iillf,, lii’/' II, 

mil. SMI’ ■/III ai-Mii 


31). A nnlt/HiH nf Firr I’lnnrr of n ihfll A Irplii nn, ( IMMhi'” I !1H I, 
Hii('v(w 1’i‘iijwit AfMia, 'J'linhiilwl IlnjMirl I, Mi/iiiil. 
WIIh/iii l,«lii)ml(»i',v, l’fi«mli>iiii, (inllf,, rt<i|)l. III, H>44, 

AMI’-«M,ai-MI 

fN), AMiljjiiii Ilf fi'ii’r /‘iiii'rr nf n Sqiinilrim nf Fiiiir H-W Air- 

plmim, ()|i'Mnr'l! 1 NI, Hiii'vImi I’luJiiiH AtMia, Tiii!hiiln!il 
llii|iiii'l a, Minnii WlUiiii l.itliiii'iiliii'y, I’liwiiltiiin, (’iillf., 
lie, 11144 , AMF- 5 fl 4 .ai.Ma 

HI, Thr Firn I'mn'i' if n Sifinnlrnn if Fiinr H-ifll Airiilitiim, 
iSIninlnril Mimiinii tl, OMMHf-ISNI, Hjin'iw I’l'iijiit'l, 
A('4<3, 'riipliiilniil Hi'iiiirl 4, Mmiiil, WIIhimi Lfilininlni’.y, 
I’liMiiliMiii, f 'lillf,, ,\iiv, (I, IIM I, AMI’-51)l,ai iM4 
iia Thr Firr thiiri r if >i ,Miiilijlrit Sqninirini if Finir 11-411A ir- 
liliiiiiii, Ol'lMiir.lilNI, Hi'ivici' I’r/iji'Pl A('.|I3, Tt'i'liiili'nl 
K/'liiirl II, Miiiiiil WIImim l.i/lHiiiiliii'y, I’i/miiI/imii, Ciillf,, 
N.IV, ai, mil, AMI’-504,ai-M,5 

jiil, Ithurn'iiliinnlt tirmillH ini Ihr hifrimirr Fi'‘r Fiiwrr if il 
I'iiliniilnni if Flrvrii /l.a'i A//'///ii/i/'/i, (II'1Mhi'.I!1NI , HpcvIpii 
I’riil/'i'l ,S(-na, ’I'l'i'linli'iil liii|>iil'l 1 ( 1 , Mi/illil WllwiM 
l.iiliiiriilnry, I’/iiiiiiIimim, ('iillf,, I'Vli, ad, 11115, 

AMi’.ri((i,ai.M7 

II I llliHi ivilliiniill llruillii nn Ihr hi frimil’r Fiir I'liil'ir if II 
,S',j,i/|i/,(iii if Tii’ili'r /f.,1 1 71 /ili/in, ((tiM/il'.|iiNI, 'IVlill- 
iili'iil lli'|iiii'l II, .Miiiiiii SVIIkiiii l.iiliiiniliiry, I’i'.shmIi'iih, 
Ciilif., hi'li an, 11115 AMI’./Ud ai-MN 

115 /A/mii'I Ilf Ihr l‘iiiiiiiliini I'linfiri'iirr nil hifriirr if H-4I> 
Fiiriiniliiiini, 'INsi’iiilnlli Air l''iiri‘t', .A.AI', I’Vli. 15-311, 11145, 
ini, Aihliliniiill .Mrinniiriniiilii if Ihr Ihfrinni’r Firr Fnniii if 11 
,S|/I|I|,7|.||| if Til'rh'i ITi'l ,1 liiilillirii, Oli,Mni IIINI, 'riirii. 
iiii'iil lli<|iiii'l la, Miiiiiii SS'IIhiim l.iiliiiiiiiiiry, I’liiimti'iiii, 
Ciillf, S|ir 11 , 11115 AMI’-5ll4,ai.M1l 

117 FriliiiiiinU'n I'ilililll if Fll/hlir .ll/ii/A's nil 'I /(■<'/, ()MMi*r- 
IIINI, Hi'i'vli'i' I’liij/'i'i .SC-lia, 'I’l'i liiilcnl l|ii|iiirl 5, Miiiiiil 
SVlImm l.iilHiiiiliiiy, I’linnili'iiii, Ciillf,, (li'i, 37, 11114, 

AMI’-5l)1 4I.M3 

,'|N Ihiriilinii ,f ,'iliiifliiii iKil/'An im 11 H-tll I irrrifi, ((MM»|'- 
IIINI, .N|.| vlpi' l'iii)('i'l .A(' na, 'r/'l'lilil/i/il lli'iinrl II, Miilllil 
SS'iIxiiii l.iiliiiriiliii.v, I’iihihIimiii, Ciillf, .lull ail, 11145 

AMI’-5II4 41 M4 

ll'.l Frill mil mil if Finhlrr .illiirku ini H-fll .1 lf/i/illli», Ol’iMiti • 
lilNl, ’ri.i'liiiir,il |(i<|iiiii la, Miiiiiii Wllmiii l.iiliiiiiiiiiry, 
I’iihihIi'iiii, Cnilf, Mill, ill, 11145. AMl’-5l(l 41 M7 
HI, I Iff HI I IlniiH III Fifihli I ,4 II (i/iiiii », ((I'iMm'- IIINI , ’IVi'liiili'nl 
l(l‘|l■ll'l N, Miiiiiii SS'lWiiii 1, 11 1 11 nil liny, l’ii*iiili'iiii, Cnllf., 
.Inn 15, 11115, AM l’-5lll,4-.M III 

II Fiiiriiiinl In Fin iniilillinn if ,\/iliillfllrliiriili/A/irnfliilhiniH 
fur S iliil /'/■n/ii7/(iii(« (I'liiiil lli>|iiirl), Knymiiiiii I,. 
Si'iinl I, I INK 11 5N5I, Km li'« I’, .N'li. II, Allnuliiiiiy lliilllnlln* 
l,iiliMiiiliny, |)lvl»|ini il, Hn/Mlini II, NiHiC, Nov, III45, 

Hlv, ll-lllia-Mil 

la H'llllr hniinmi nil'/ /.nmnn I'liiiiirrlr'l irilli Fiirinn FIfihIrr 
.Ii'/ihi/I/iIIAM lli'iiiii'l N, lliniilinr Ciiiiiinniiil, OiM I, lillil. 






OHMI) AIM’()!NTI':i:r 
AIM'IJKI) MATIIKMATU’H PANKh 


Chivf 

Wahiihv Whavkk 

Ih fiiilif ('hii'f 
TiHHIV'I'KV I'iiV 

AfttiiK Clilcf, Mity hMA lit Aiirll \ MiHI 


Ti'i'hiiinil ,f iili'i* 

H. II, Cdl.VIN 
II. II, ( 

CUCII) llAMTINdH, .III, 

Mviiti.k H, Kki,i.inht(»n 
M,\H(IAHHT S, I’tKIlKM 


M»'inhri'M 

l<. •!. llliKKlH 
l{, (’(11 IIA.NT 

.1, II. Dki.i.imidh 
(1, ('. i':s ,\VH 
li, M, 1 IuaS'I'.h 


Mi.va H, IIkkh 
I, H, H(lKO!A'lKt)l''f’ 
I), (', Mi'I<;N('i;h 
H. M, Wn.Kw 
.1, I) WllJ.U.MH 


H, I', Mhki. 

II. M. MoiiHti 
I’ .M, Moiikk 
II. I’, llllMKHlMIlV 
A, II. Tai'Ii 



i’ ■' 

poi^piDicii 




CONTHAt'T N'JMHKHS, niNTliACTOHH, fllfH.IKtTH OJ? (JONTIiAf'TJ^ FOK firF 

APPI-IKF) MATIIKMATK^N J*ANi;h 


VmtraH 

Numhfr 

C)KMiii'“444 

OICMdc OIR 

HI7 

(>l':Mp<r HIM 

OMNfar MM) 


(II';Mki< HU 

IM.'J 

OFM-r I (HIT 

t0» 

itliM*!’ IlHIii 

uiivIhi- nil 

imiA 

Ul'Mxi' 11170 

a>ui 


Nmwmu! A,Uimi, 

'* f f’mlmf lw _ 

T(m Kmiikllti ImmIIImIh CmiiiuiliillonK. 

Plillmlt'liOiliti i'll. 

TiMthnlpttl Jiitjitnnmiiailvn, 

11. Ill Alliiii 


('nliiiiililii FiiIvpimHv 
N i’iv Vid'k, !V, y.' 
UIIIpIhI lMVi>Kii)|iiiiii‘, 
ill Iliili'lliiiH 

Ulll'Plill'! 

W, .Mli-ii WiiIIIp 

1'iilvi’i‘Nlly Ilf ('iillfiiriilii 
lli'rki'li')', 1'iillfiii‘iilii 
Ti’i'liiili'iil ltp|iri<M<iiiiillvi>, 
■I. Ni'.Viiiiiii 

('iililiiililii I'iilvi'i'nlly 

Ni'w ^ ink, N, > , 

Ti'i'liiiliiiil l(i<|ihwi<iiifiilvi', 
ii. Mi'hlll 

I’l'liiciclnii I iilviiixliy 
I'liiii'i’liili, N, .1 

'iVl'Illlll'Ill Itl'Illl'M'lllllllVI', 

H, M, Wllkn 


Ni'W ^■(ll•k I iilvi'i'nlly 
Ni'w ^■(ll•k, ^,' 

'IVi'liiili'iil lli'|iii'iii'iiliiilvi', 
11. t'liiiriiiii 

■Vi'iv ^ iipk I iilvi'inlly 
Ni'tt ^'iiik, 

'ri‘i>liiil(t|il lll•|ln•liP|||l•llvl^ 

ll ClMIflllll 


MiiilUilPiil mi'lliiHln ti|i|ilii>i| III Hir piiiiilwi niiiilvuiii, |iir)ii<i|ii 
IrtiMliw, itiiiH<|iiiiii(<ii liiii(ipmiiiii, rnwiHwIi itml i|iivi<Iii|iiiipiii, 
mill iiiIiiIi.mI |inili|i<iiui. 


HliilUlliiiil iiiiiilyaU iiiiiiiIimI Ih ImiiiiIiIiih n>M<iiri>|| i>hiii'|)|‘iiihI 
Willl |ll•lllll•lllll Ilf IiiihI miIihi iiIiiiimiiiiiii, Him iliMiify iif IiiiIImi-ii 
ImiIiiIiIiiK mill Him IhiimIiIiik nf iiiiiiimiivmI'Iiiii mIiI'im, iiiiij Him 
HiMiii'y Ilf liiiiiili iImiiiiikm, 

MiiHimiiiiiIIi'iiI mill e!i;l|«Hl'ill mIiiiIImm iif |iiiiiili||i(| |||■|||||MI||I■| 
Him 111111111111111111 Ilf Him l•lllll)ll|llllK iMMliiiliiiiim III MliilUlliilil 
jmilik'iiMi |ii iviii'fiiiii miiilyiila, 


HIiiIImHmiiI iiimHiiiiIm ii|i|iIImi| I.. (imlilMiiia In wiip. 

fiin' miiilvalM mill in (I) MMiilli'iiiliiii uf ^/|||■lllll« liiiiK-iinigM 
WMiilllMI- fiiiMMiiallllK ayalMiita, (») n alliily iil nil- Mfriml IhIiIihi 
« iiM illiiicrMiiiM f 4 M' ^11^)11(1^; (H) iHiihtiltiK 
miiilyal* Ilf Kiilili'il iiil»«ik'*i mill Him iiMi'fiiriiimii>i' nf mmi'IiiIii 
liMiiMiniiiliig iImvIh'n; miil ( 4 ) Him l'(l•||l•||llMM nf iuimm HmIiIn 
liy MXliInrlVM i|uk|w^, 

lllVlwllgilllnliR III klini'k WIIVM lIlMtify, 


IlMaMiilPli III jirnlilMliiR Ilf Him llyiinliilMa Ilf Mii||i|irMiia|li|p giimo, 
liyilniilyiimiilMR, lliMiiiiinlviiiiiiilMa, mmiiiiiiIIm*, mii| |'mIii<mi| 
lil'nlilMiim. 


< 'nliiiiililii I 'iiHMiRlly 
Vmiv \'ni‘ki 

Ti'mIiIiImiiI HM|irMllMIII||HVMR| 
I' ,1 Mniillnii 
H MIII'I.HUM 
Hill'll 

Itrnttii I iilVMlallV 
I'rnvIilMMi'Mi M l 
Ti'i'liiiliiiil IIm|i|'miimiiIiiHvm, 
H (I. H, lllMliiii-iUnii 


MlmH'iliiliMiHiR iiliiinMR III iiiiiilM'iiimiim ii|i|iilMi| in uiii'fiilii 
miiilviilii «IHi Miii|iliii»iii iijiim iiMi'liil gniiiiMryi ■iinlliw nf IImi 
Mniilint M||||||||||M||I, mill nn'ki'll-y mill limn I'liii-nliliig. 


I'rnlilMiii* III iiIiiuImiiI ilviimiiiMH mill Him iiiMMlimilMR nf iIm- 
fni'iiiiililM liiMillii, 


IiirIIIiiIm fill' AiIviiiii'miI Hlinly 

l’l'lllM|i|llll, N, , 1 , 

TmmIiIiImiiI l(M|ii 1 inM|||||HVM, 
.lllllll vnil ,\miiiiiiiiiii 

I'rliii'i'Inii I'lilvMi'iilly 
l’i'liii>i'lnii, N, .1, 

'rM»i!il|||iiil IImJiHihmiiIiiIIvm, 
Mmi'HII M. I'’|niiil 


HIiiiIImm nf Him iiiiImiiHiiIIIImr nf KMiiMriil>|iiirtiiMM i>iiiii|iiiHllK 
MI|I|||I|||MI||| mill nwi'iiroli in ilniMk wiivm lliMniy, wlHi miii- 
|illil>iia ii|Niii Him ii»m nf iiiili'lilliM 11111111111111111111, 


i'niirilliiiiHiiii Ilf iimHvIHiw iiimImI' I'iiiJmiiI Al' !I3 ill Him riil* 
vnriilly nf Nmw Miuli'n, UitriiMKlM limllliillnii nf WimliliiKlnit 
III I iimiilMiiii, i'niiiiiililii rnlvi'iniiy, imil Mniwii Hiilviimlly, 


NiirlliwMaiMrii riilvMi'aliy 
Kvmwlniii III, 

TmmIiiiIi'iiI IlMiiniiiMiHiiHviK 
I'l, 'I, Mniillnii 
WllllMI' U'IkIiIiiii 


... idiiiiiMry, imrllMiiliiHy Him 11111111^11 iuhhhhiiiimiiI. 

nf Hit! iHTfiii'iiiiiiiMM Ilf alKhlM mill nf iHr|ilmiMii, 







t'imFliiKNTlAI,. 

lii^j.,2 W 'sin. 







CiONTHAt’T NUMJiKiW, tlONTRAt’TOliS AND WlfHJfKW («<* VONTHACW ((MfnmO 


Cmfmfl 

Numbfr 


Namr t*nil AiMmt 
lif Vimimdnr 


Muhjtei 


18NI 




OKMiir I3INI 


TrtKHifi'r Ilf 
l‘’iiiiilii 


IJiimi'lllii Itwtidilliiti itf WkhIiImhUki Hlmilin bimI o*|iitiiiii(iii(al liivwllurttitm* lit buuiiiwIJhn willi 
J’nsiMimm, Ciilif, llm ilcftHwivi) Wm' |ii>wi'f nf vi((lim*i iMiinlmP fiirinKiinit* hy 

_..f liljlllnM U'lllf lllllil* t'illllllfVIfi llV HllltBlllB 


'rCpilU iflil 1 iil'l IIIHI'II III11 Vt', 
Wiilii'f H, AiIbiiiw 


iiimiiiB Ilf iiimli'l iiIbiipb wIiIi tlmir *mi» ri»iilii««i liy millfililp 
IIkIii Biiimiw, ilio tiiliil (Irp iMiwuf Imliig phiIiiiiiIpb iif (h« 
HkIii lllll•ll«lf)v. 


lliirviipil I'Mlvninlt.v 
CiiitilirlilKi', Miimi 
Ti'pIiiiIi'iiI lli'iiMsM'iiiiillvi', 
(liirnMt MirkiiiilT 


htiii!.i>ii Ilf dll' >iriiiiii|ili>ii ivlili'ti •llltl•rlllll|p ItiP ilyiinmlB Ini' 

IllIVllll' Ilf II |l(lljl>l'tlll> lilllKHlIK WItll'l' mill llw H|lt*ilPtlllult Ilf 

tillin' |irliiPt|iii'* (|imiiiliiitlvi<iy in llti' iiM'illfllnri nf itiiilpi'* 
wiitni’ iritjiipliirti'ii mill l•lPlll'lllll, 


Tlw liiilvi'inil.v Ilf N"B' Mi'bIini 
Alliiii|iii<ri|iii', N. Ml 

Tri'liiiti'iil Iti'jiiiwi'iiiiitlvi', 

I'!, <1, Wiii'liiiiiiii 


Htiiilliii Hiiil BBiii’riliii'liliil liivmllKiilliiliii In willHlinriilliiii wllli 
till' Apiiiy Alf l''iirpin Ilf till! ii!ii«l I'ffi'i'llvi' fiiriimiliiiii* mill 
(ll|«lil |iii'i'«*iliiniifiii'llii' U IMtiilflilmit'' I'ltiililttwiliii'ii'lKltiBlIy 
ii|Miii till iiii'tlpiil iixi' Ilf till' K lilt, win liiii<r l•illll•|(•'lt III B 
nliiily Ilf till' ili'fi'iiKi' Ilf till! II 311 , 


Niitliiiiiil lliiri'iiii Ilf Hliiiiiliirili ('iiiii|iiiliilliiiii< liy llm Miillii iiiiilii'iil ’I’lililin I'nijnrt fuf viirloiiii 

iiKI'IibI'i' piiiiii’I'Iii'iI ivllli wiir mn'iiii'li, 


I 



2 il 


NI!HVff!l! MrMHKHH 

Tii(» ||/4|*<|| Iwl.iw Wfiti II'HIINIIIIIIKII III iliK OfltiHi Ilf ifiii (>!»iwiulw Hfliiii.liH'y, OfiUI), fiwM llm WHf ur N»vy 

IH'IMiHini'iit. IIii'imikIi iiHIiki' iIii> Wiir I9 i<|iim-Imm>iiI l,lnli<iiii Ollloiu- fitr NDHf! or llin Ofllon of Hpnwroli «ii(J Iiiviinlloin 
{fiii'iiii>rly IliP ('iHinJlii!iior „f M<<M 11111 <I 1 mnl I)«v«Iii(imii<iiI ), N«vy |}ii|iiti'fnii<iil 


Mfri'iir 

I'rujn'l ^iimhrr 


.. .. W i nm iM — 

AN,Uy nita/Kf'TS 


<\(’ 'J7 
AC-til 
AC !I2 

AC IW 
AC Mill 
A«' IIA 
A»’ I as 

AS as 
ci<: ss 

(III MS 

on )7ii 
on iHi 

UMl' SA 
gMc SH 
QMC ss 
HC HI 
HC IINI 
HON a 


Oi'kIhh iIiiIm fill' l«iiiilHirilii<r'N ciilniiliiiiir. 

HitillalU'iil |iri<li|i>iiiii Ilf iiihmIniI IhiiiiIiImk iiiii’iiriii'y, 

CiiIIiiIhmiiiIiim Ilf Hill MHH' ivilli llii< AAI*' In <li<ii<riiiliiliiK ihn iiiimI iiITi'i'IIvii liinllniil ii|i|ill<<iiiliiii nf ||mi 
I* an iili'iiliiiiK (l•lllllllll|lMK iiiHli'f AAC I'luvliiK Oi'Miiiiil CiiiiiiMiiiiil, riiK I'mvi-f AiimIvnIm PriiJi'i'O, 
\iiiii,v»l« Ilf Wiilli'r iniliiiii' llliii. 

'ri'KlIiiHili nil rli'lillili' K'llilini'.v. 

Hliiily Ilf iliilit lll••<llllll|||lh<l| III hIkIiI iiviiIiiiiiIiiii Inniii, 

Hliiily Ilf yiiii i<iiiiiii<ii llliii Hiii'liiK In imlnr In ilnvliiii 11 »i>iii'Iiik iiiiiiiiiiiliii', 

HIiiiIIiin Ilf III'] IK III mi'll III! |lll'l■l>l|nll mi'ici'l. 

CIiiiiiKIiik nf liyili'iinliii iiililnn. 

Hliiilv Ilf fimn ilniiil'iliiiii l•Ill'| 1 •l•lln|| In A \ illt'i'iiliii'. 

Hlllllmll'lll llwlalHIII-l' III ini'lll'l Itl'lllll'lllllll ll•ll|ll mill alH'I'llll'Illilllla. 

Hliiily Ilf | 1 <|||I|V|' i|i'aliiiii||vii ■•Ifniii nf iiiiii<liiiiii khii ||ii< iikiiIiihI iili‘|ilmii< mriinlinim 
I'lHiil miirimn i|ii!ii ■|||||■lll•». 

Hliiilini. nf ... iiiiiIiIkiihi ... iil ilm C||iiiiilli> Mi'iiiiiri'li Oilinmlni'y, 

HIiiIIkIIi'iiI iinliiiiilliilliili fiir (jl|iijii<lii|iinl|i|'('iii|i« l||■|Kl|<||l||| i<i<l'Vli<i', 
ltii|ili| ■Iiiliillnii Ilf lliiniir |•||||||||||||^ nllli up in iHi<iily.ii|<i iiiiluniHiix. 
lilliniilliil iIIkIi'IIiiiiIiiii I'iiIiiiiIiiiIiMiii. 
i'riiliiilillliv llii'iiry nf li'illnnii IiiiI'i'iikiim. 


N 110 
N 113 

N I an 
NA 1(17 
SA 177 
NA IMS 

Ml a 
Nil IIIH 
Ml ISll 
NO IS I 

NO ISll 
NO H.*i 
NO HA Km, 
NO MA Km, 
NO I AH 
NO Mil 

NO INN 

NO aim 
NO a»7 

NO 3111 
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A M IT nitItJKt’TS 


Miillii'iiiiiili'iil Kliiillna nf ll•lll|-<•llll||ll|llllK hIkIiI" fnr iimi wllli Kniiiiiii'y Inilniiiii. 

Hiiiilv mill I'Viiliiiillnii Ilf Rlithlllii; iisi'lhiiil.; nf iiialnn'iinn M•l•li in 1' H. Niiviij ,Avii|i|iiii frt'in Klllilitiry 
ll'llllllMK, 

I'mimiiilliiii Ilf . . . fnr i|iiiilli.v iiniiirnl iiml NliiilmlKiilIv Imhh'iI miiiipIliiK priHUiliirnii. 

Hlinly nf liiirrli' •l•«lKll fnr Jrl iiinliirN. 

All iimilyiU'iil iiii'IIiihI nf ilonriiiliiiiiir nli'iw' hihi'iIh In liiriiN frniii plinintiriipliii nf iiIiI|m' unliiiii. 

Hlinly nf Jn| iiKipiilaliMi iIiivIkkii n|iiiriillli|( ill «iilii<nii|i- mill >iii|n<ihi;i:|i< vi'|ih<I|Iiiii ri<niillniilii« iiiiilnr 
CniilriM'l NOilfnl 7S701 

A»ii|iiiiiiiii' III III!' Air 'l''•l'llnll’lll lilvUlnii •Inilli'x nf niri'riifi ivnnimn iilTiinilvi'ni'iiii. 

I'rnliiililllly iiinl ulnllalliinl almly nf |ilmii<''ln-plmiii lliii, 

,Mr IniillliKnf Miiili |A ImimiImIkIiI, 

I'rnliiilillliy aiiiillnn ilnultnil in ....linn wlili niiiliiiiiiliiK IiMm iiimln liy l•|lMl<•^lnKll AA khh Urn nI 

linml-iiii iilrplmin im'Hi'lx 

Miillniniiilli'iil ulinllnii nf il|vii-lininlNir mnl Iminli irnji'nlnrliw In nnnin'iilliiii Mlih Alkmi illvi<>lniiiilM||tlil. 

Millliniinilli'ill xlinlliiii nf liniiililliK ' 

‘rriiln prnliiiliilliy l•llll•lllllllnll'| fnr liiiMililiiKi Nnvnnilxir Mil l, 

I'riilnilillliy niirviin fnr n<ir In •'iiiini'nilnii ivllli Kiiiiiii'ry xiilvn Urn, .liinn HOA. 

.Alllllni'|Miiln limlinr ili'fiiliiin iinix, 

Tliniiiiiili'iil ... nnini niilry ... |l•llllllmllnK iiinlnr Cmilriinl NOnfn) 7il7n wllli Nnw 

^'nrll I'iilviirxlly mnl iiinlnr Niivy Cmilriini wIili lliirviiril I'lilvnrnlly], 

Hlinly nf inr|N<iln niimnln mnl llinir iini< hkhInxI iiiminiivnrlnK IkmiiiIii. 

Hiinlinx nf m<iiiiplmiiii< IiwIn nii 111111111111111 iiimiiritil. 

Dnlni'iiilnminn nf ilii|iili nf iiiiilnrwiilnr khiiIuxIiiiix frniii miifniHi iilMurviilliiiiR [niiiilliinliiR iiinlnr (^nri" 
irnn) NOh(ii) 7S7II], 

Himl*lln»l miiilyiilx nf ilm ilnln im llinriiiiil nliHritnlnrlpilliw nf inriinlx mnl ilm mliillvn |HirfiirmniiMt nf 
nmntliliiln linm>lininliiK ni|iil|niHini. 




Vw -'i a 


I 




n)KN;riAt , | 

%S' I- i- Sli 







N0~!}fl4 (lull (Hiiilllbi'iilom. 

N<4 8(10 IJ-ti'tiM riiiliir |)I(i(|Imk (lnvlwi. 

NO- 870 ('oiM|Milnlloii iM>rvl«t» (r>itiiilMtiliiK iiiulur ii Irntinfi'f <>( fiiml* fo«»i (In' Ofllw of l(fv«<ikrp|i hiuI lrivi<i)' 
lloiiN lo I III) Jtiii'iinii of HiniMliinlit). 

NO 378 ('oin|MiliitioH of jlytiniolti iturroriOHiiw of A\ <'oio<ititp,ij_.{c!(jHll!iil)ltK limlcr ('mi(|'M(!t,NOril-lllf;'*),)..-.-r.__i,u,i^ 

NO 8N0 HihiIniIiihI nwImIiimiw III riHikiM |iro|M<lliiiil imiii mill nitoatAmiloiM, 

NO~8ll4 Hiiiily of imMIml nlllliiiilioii of olfmM khiin In Hitliii'r iil'i'i'iifl. 

NH'IIII l*l'olijili|l||y nliiily of ii |!I'o|iimi>i| ly|H< of iiiilliilrornfl p'ojiifillr>, 

NH-IOfl ^'ll 1 ^ i'ITihii liililiin (I'oiiiliiiiliiK iioilnr ('oiilriii*i NOril ItiiW), 

NH Klfl Noiilliiritr iiii'rliHiilm, 



NH IIUI Ohm kIoIni |ihi«iioiiiii|i>i iii iiiiili>mii(i>r l•)l|t|lmlo||H. 

NH I'MU lllKli-ti'io|H>riiinti' mii'ImIm. 

NH mil Iiivi'mHhiiiIoii of wiivi' imiioi'iiii l■h<lll^<l liy l•l|lfto1• voim'Im fi<oiiiliiiiliiK iimli'f ('oiilmi'l NOnfn) 7370). 







Tlie Nuhjrml Imlitxttx nf nil MTIl 
Fur mnm Id iliti jiujf>x vuliimi' 

AUt) iiiptlind df pyp RliddtliiKi OH 

AcOPlnOilloil PlllTWIlldll fdl' (lilUfl initli, 

95 3(1 

ApiIiiI KdiiMPry ruRPurnh milli wnin- 

IIIMIIlltiddllR fill' flll'DIIItlllil, 9911 

935 

Af'i'ltil wiirfiii'ii| Ki'iifi'iil tlii'dry, III?-915 

fiiPidt'H iifti'PtliiM wiirfiirit iiidlilntitN, 

9IKI 907 

"mllliiiiy wdHli," 9(10 SO!l 
dffiMmlvi' Mini diifpiiiilvp wiii'fiii'*', Id?-* 

I (HI 

«|iiiiiillliiUvi< iiiiiilyHlR, WiiHil Will* II, 
9117 5115 

Ai'PiihiilllRflitR, II 'J| 
iii'i'dIiiilINllc'ii vi'i'Riw i'IiimmIp IiiiIIInIIi'r, 

II 

liiilllRlIn ili'HiM'ildiiN, III 15 
illRINMnlnii, IN 90 
iiidlldii, «i!iiiill df inuJi'iMlIi', 15 17 
lllIKI df lllxlil, 0 Id 
Air (li'iiNlty, IIN 

Ali'liiii'iiii Hni riiiilnil, iimim'miiiii<iiI 
ire Fire Pinitnil, luiHlytln iiii|i«i<lit 
AIrtMii'iiii I'lnikdlM, 195 119 
inlvsiiliiKi'ii df I'di'ki'lM dVi'i'dlwSIf', (95 
(1 'Is Id II liiiiiiliiir, 1H<1 
Kii-nlnhilliii’d i'(K'k«i»i<, 190 197 
|irii|0'Mii; i«i»in!vuirli«pO, Ullft tSWl 

|(i,ikii|*(, (|i»()(,|yni,||i|(< ||H||(<|’I|>, 

I'Ji \m 

'V' 'I'dl'iit-M, 197 1911 

1) iiiifi, i-m 

Aft I * 

'ilrniiM I9H 

Rkai. .?7 

(rot'km.v; « ijjj, ||j,| 

W'I'lf itJI Ml 

Alrlidi'ij^rdA^d, ,, 1 ,^, 1 , ... 

kliiPiiiiidi' <• dK 

ll'llll III W'ftisvO ). 

niiii(*' Id im|i»d' j,( I 

AlHidi-wi Kidli.di. 

i«5 m 

iirrrt(»wi Nil!!!Inn dv pIik 
I' liphpU 

IMiftiiiii (Mulim'itsdp mIm.. „| I, |.g 

»Jk!sI !M««li*i'U(iK klsifi'itili i,,'■ \ 

149 ' ” 

hIkIiI iiri'illptioie fiili ’> imI 
|iiiiii», Ho i'll 
AlHiiii'iiti MspkPis, ll'llll 
ir? H'liili iililMiriii' mtkt'U 


vitliimi'R urn I'diiiiiliinil In ii iii.i<<ti'r liiilnx |ii'liiiiiil In it M<|itiritlii viiliiiiin, 
fliitiRiitl llm Army iir Niivy AKfm'y llwlnil iiii lint rtivi'mn nf tlin |iiilf>iltli) |iiiki<. 


0 111 / 


I HI 


It;-' 
dill it' 


nIkIiIr, 
' 111 , ’liiiriiii 


V iOi'iil 


Alrnriifi rlxk fiiiiii lliik, 107 1114 
(MV ninj AiKtHlrcrafi riNk piiin|iiiiii* 
IldllR 

Aiitliili'i'riifi (Ini, iiliyxli'itl iiriHX'Mi, 
KIN-170 

liiixli' iinilili'iii, iiiiillii'iiiHtirnl Hiiiily<> 
nIn, 1(17 

friiKiiii'iiliilliiii mill iliiiiiiiirn niili'iilii* 
III MIN, INK 1114 

liOldrli’iil l•llllllllHry nf nIiiiIIi'n, INI- 
I Nil 

miitlii'iiiiiili'iil iiiiiiIdKiii', 170 INI 
viillillly df NiiiilliiN, IIM 

Airi'l'iifl riNk fl'inn nImkIh nIhh, INI INII 
llll■lHlrlllll'lll•kl•l Iln'Niiiily, IMI in? 
Hi'IUnIi NliiilldN, IN9 INd 
liniJji'i'llli'N I'liiiiliiih'il, IN7 INII 
riNk Id iiii'Ki' Hrdii|> df iiiri'i'iifi, INA- 
IMI 

liiiin mill iiriixliiilly fimi'N cdiiiom'i'il, 
INd IN5 

AII'NINN'iIn, d ' d(l 

Alio'liriili' nIhIiI, K*I I, 54 

Aiii|i|||lriilliiii fiirliir in li'iii'kliiH i'I'I'iiI'n, 
(19 

ANVAI'd rniliir ni'In, lid 

Aiiyi df iiiim'k, I'ffi'i'i 

I'lti vi'N, 117 dll 
.•|ll'N|M'|l||, dN dll 
lii'viiiildii fiiiii'iidii, 117 
I'I'I'III'N Ilf ii|i|iriixliiiiiildii, 

Idllll, dN 

l)lllllllllllVI> I'lTl'I'l, dll 
ii'iiii'i'Idry Nlilfi, li? 

AiiKiilni' Hiiivliy ili’d|i df llll•Nlllll|||r|l|| 
I'lii'ki'lN, 197 

AiiKdliir ii!d|)ii>iitiini df iiii’Ki'l, 90 

Aniiiiliir luiriilliix ndri'i'i'ildii. Nil N4 

AiiKuliir rail' ili'llai'l!(••), irmt i'iiiM|iiitiiiK 
nIhIiI'*i 57 AN 

Aiilliili'iM'iifl i<i)dlii|!!i'iii, 145 HHi 

ilry run I'l'i'iirN, 150 |5N 

III.. nvnIi'iiin, 115 1511, 1119'' 

nil 

Kmiin, 145 

kini'iiiiilli' iiiihIi'In fur Ii'iiIiiIiim |mr' 
jldHl’N, I (Mi 

liiii'iir mill i|iimlriilii' iliri'i'liirN, |5N 
109 

lll|llll•ril'alllifflm•llli||l|dll iimlNiniHitli* 
liiKi 100 

|iriiiliii||iiii I'lriMillN, 104 105 
iriiix'r Nii'rniitirii|iliM, 100 
Irliil lint ninllidilN, 105 Mill 
liiri'i)( liiNiiilliiiliiiiN, INN 


dll |III|NI||I 


dll 





Aiiliiilrorafi fin*, iiliyxlntii lirnwt*, IliS- 

17(1 

friiNiiiniilN, Hill 170 
fiixii iinlldri. Kill 

iiiiipIiiiiiIniii df iiiiiliilrcrnft |(iiii% ION- 
KID 

liriiji'iiiilii liiiinaiiliiKi liiN-iriO 
nIii'II ImiinI, Kill 170 
Aiiiliilrm'iifl lira I'liiiinil NyNli'iiiN, HA'* 
150, 102 I04 
mnni'nniiii'hU, ho 150 
l'IM!l|»IIM'lllN, H5>H0 
ili<ii<rmliiMlldn nf I'rriirN In NyNii'm, 
14(1 

Hint iIInih'I'nIiiii MiriirN, Hid 104 
Iniml mill diii|iiii, HN 
l•!llllllll' vnldi'lly. Hid 
dvi'i'iilKi'ITi'mlvi'in'NN, MH 147 
liiiNlildii, 147 

liratlli'U'il iimnIIIhii iirriii'N, 1119 
|iri'i|li'|i, 147-HD 
lii'iiliiiliilily Kiih'iiliilldii, 1511 
Inii'kliiK, HN 
I nil'll I UK I'ri'iii'N, 109 
Aiilliili'i'riifl riNk i<iiiii|niliMldiiN, I7D- 
IK'I 

Ki'IHnIi riNk Nliiilli'N, IN9 INd 
Pimiiili'xlly df Driiliji'in, I70 
, adinllildiiiil in'dliiihllliy nf ilmniiKii, 
170 1711 

... 170 179 

illNirlliiilldii Ilf nIii'II liiirNls, 179 1711 
lii'iilialillliy df ilmitmti' in NiiiKln nlr> 
I'riifi, 1711 INI 

Nii<|iN III iiiiiii|iiiiliiit i|aii!iix" Driilin- 

lillll.v, ION 

"Aii|im'i'MI •iMt'fl" ini'ilidil Ilf ayB. 
nIiiiiiIIiii;, 5D 

A|i|irdar!, niiMlt’ iircilirlldt'i, 15 
AriMmiii'iil df linnvy IiiiiiiIhii'n 
»*■»' H*9ii, ilnfi'iiNivi' iirntniiniiil NliiillM 
Anni'nniiiiimi. |iriiMriiiiiN, nlrliiiriin flrn 

I'liiitnil 

dll' l''li'ii Pdiili'dl, mini,vllit ii*|iiwlx 
ANii'iiiiii'lrIn iiit'llmilN nf N|inrii imilidij" 
ti'rininntidn, DO 

Aiiidiiinlln \vi<n|miiN, nnihilrm'iifl, 145, 

INN, IND 

Axil* I'diiyi'rli'i' In 9('ll iiiiininiiiir, Nd 

11*911, iliifiiiiNlvii nriiimniinl NlinllM*, 9011- 
915 

fm'llltliMi, 919 

lilnidrlPHl liankiiNiMiiit, 900-910 
u|il|p«l NtinllPN At. IWiIpiih, yiB-aiS 




m 









mn 


iiviim 


Iiiitiiiilxitlliitiiil blickKi'iiiiiiil, y hl.yisi 
imitdiMii, am 
rmiilin, aii) 

(itniiiiiqiuw, aia -3ja 

(if tlllWmit imiim*', |«n, 
I HI) 

Hn(iklii«.ii|i pi'iMiiww, (hy nut piTiit' rttl- 

(.tit 

Utilbnupi liilnKniliii' fur K-H mlKlii, tM( 
(17 

linlllKllK {', I a 

HhIIUUii (Ittflppiliiim, lit IA 

Ity KiKvIiy (lrii|i, lit 

iliiliiKrii|iliM, lA 

liiti'r|iri<lMlliiii Mini l•nll<lllllllllll, IM |A 
Ii'imI ('iini|iiilliiK mIi«IiIm, A 7 
li'liil iiiikIm, III 

mill Ilf acil Miiiiipiiiin', M? 
IIiiIIInIIpn, I'liiwlniil MiilMrlHr vmimhh mmi'H' 
IiiiIIImIImh, II 

lli'iirlliK llM|l•l■llltllMllllll iiimiImhIh, (HI 
Itlfni'i'iilMil iiiirHiiil, aa ilA 
IliiiiiliMi'N, nriiiMiiM'iil 

iK’r H-ail, (iMfiiliBlVM III'HIIIIMMIII mIImIImm 

lti'lll)i|| (inlliili'Mi'iifl I'lxk bIihIIi'k, IMa> 
IHK 

mITim'I (ifNliMlI liiirm ilMiixIly mi iirnlm- 
lilllly Ilf iliiiiiiii'ti, ma INK 
i'ITim'IIvi'iiiibb (if illlTi'i'iMit iiiitliilniriifi 
BliMlIit, iNa I Mil 

lliilluli imliiiiiiillc KMii liiyliiK iiiri'MiM 
(Adl.T) Murk I, IH 
Iliii'Bl Ilf IiiiIImIh IliiMiry, IN 
Iliii'Hl BiirfiKiMIlf iiiniiiiri'nifi bIh'IIn, i 7 !j 
17(1 

('iilllii'iiiliiii 

Kyi'iwi'ii|iln bIkIiIn In HkIiImib, 711 
lliliil l<iiill|iiil|iiK hIkIiIm, II-I OA 

a('II i<iiiii|iiiiiii', ua 

dlllllCrilB ll* lllrlllll'llll IIBMMMMIIIIIIll III.. 

Hll IIIIIIIIIIK, INI Il 7 
Ciiiiii'iii Biiiiiiiii Ill'll iiiiiiiriii, aa nil 
iihkmIiii' hi(lll«tl(i mill |ini'iilliiiii iim- 
rii('llii(iH, HI4 M4 
IiiiaIi' I'li'ini'iiu, na 
fiillmv-ii|i Mytiliiiii, M nA 

kliiii|iiiiili' iliifliHMliiii, Ni 

ri'iiiiiiii iiiiiiii'ii|, Ha 
I Inin Ilf IIIhIiI. H i 
Iriiji'iiiiii'y ('i|iiiitliiiiB, NJJ 

a''II i’iiiii|iiiii<r, NA na 

t'li'i'iiliir (liiiiiwliiii illHirlliiiiliiii Ilf 
iiiirMlM, IK 

t'lim* (iiTiii'K, til'll (iiiiiii'iil, IK |IA 
dlllBH It lll'I'lll'Bi Ill'll (lllllll'Ill 
niiiiiiiiilliiK mIkIiIm, IIA Oil 
iiiiltiillliiii, AA 

l''iili(i|il|(l H.4 bIkIiI iiyMimi, Mill III) 
eyriMiniiilii liiniiiiiimiiiilliiKMlKlilii, 7il> 


iiiof’liiiiijritl nl'i'iii'ii (tf liniil ii(fii)|iiilliiK 
mIkIiIm. AK (Ml 
imil'NiiiHiil bIkIiIi AA 
Nliiiiily itri'iiitii IIA 

('iitllHliiii riiiiiiiii IIkIiIpi' iilliiitki lai) 
('iiiii|iiilliiK bIkIiIb fur iilt'liiiriiM I'miknlUi 
Nil Na 

IM'iiimi (ftiiliiiim!liM-i*li*iiiiii mIkIiI)i Na 

mIkIiI I!I'||ImiiHiix klliiiliiiillii ll•lll!| Nl- 

Na 

kIkIiI iiiiiiIIiMImk full l<‘mli vmI'IIimiI 
|i|iiiii>, NO HI 

Ciiiiliii'l fiiiiiiii, I'Uk l‘lllll|lllllllll•lll•| 170 
(’iiiilliii'iiinl liiilll)iili< l•lll•llll•ll•lll la 
('lllll'lllMIllll MyBlMIIIM 

lillllllll'i'l'lifl I'lak l<iilli|iiiliilliillM, 170' 
17 a 

iiniiiiiiiii mill l•ll>vllllllll MyMiMin, an 
KMii l>ll•Vllllllll mill iriivi'i'MM iiyHii'iii, 

a.H 

|llm.. tll'llllll NyHiMIII, 'JH 

I'l'lllllvi' I'lHII'lllllllllIH fill' |llll«llll 
I'lll'VIW, ill 

I'liiiiijiiii i.f l•lHM'l|llltlll••<, 117 no 

Hiiii'i’i l•lllll'lllllllll•N, III la 
bIkIiI i’Ii'viiiIiiii mill li'iivi'i>ii< HyMimii, 
aK 

Bllllllllilllllllll Ilf lllllll'lllllllll'H, OH 
( 'iirkNi'iMu I'liiiiliiii iiimii'iivMi', -III 


NmiiiiKi' fi'iim miiliili'i'i'iifi Imii-mIii, iiriili' 
iil'lllly Kliiily, 170 170 

«('i! iilmi l'’liik iiMiilyHlB 

miKiilm' l|l■ll'•lly nf fi'tiKim'iil*. 177' 
I7H 

miKiiliir friiKMii'MliOliiii iiiiilMni, t7H- 
170 

mi'll Ilf (|(•lll<l( v Ilf fi’iiKiiii'iili, 177 

)«(|ii'i>li<i| iiiiiiiIh'i' Ilf iIiiiiiiikIiiK bll>i| 
170 

fitll-iilT lii« Ilf fniKmi'iO ('(Ti'('iIv('ii('i>i'i 
I7M 1711 

friiHiiii'iiimliiii lllllll'Ill Ilf Mill'll, 177' 
170 

lii'iiliiililliiy Ilf iliiiiiiiKii III iiii'Ki'l, 170 

Mill'll mill iiii'Ki'l ii|im'ii('ii'i'lMilPM| 1711- 
177 

liii'Ki'i N|Hi|'il, 177 

mini.mil nf fi'ilKiiiniilM, I7H 

nmii|iliii; Ilf iiMiillliiiiiry ii'iii'kliiK. 01 
I>niii|ilnK ymv, lA HI 
Niilii ri'ilm'lliiiii llri' I'linlriil 

Dir l''|iii iniiiO'iili I'liw iliitn iiMim'llnii 
lliiimn Hill' Ilf lllrlllll'llll nii'ki'lM, ia7- 
laH 

I (I'Mil lliiii' I'rriir In miilnlriii'iifl llri' tmii* 

I rill HyNlmiiKi IMII 
Dnfimiilvii iilr wiirfiim, IM7 MW 
l>n<lii|<llmii m'lii'k'i'iiliiil Oiinnli aA ail 

l•l•|•l•ll•rlOlllM (Uii'i'itolliMii aA-'iHI 


klmmntllii mni ImlllMtIn lidflimiiimo. 
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